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General Introduction
Human beings experience an innate need to form social connections with others to 
satisfy the so-called need to belong (Baumeister & Leary, 1995). This need drives human 
behavior, as it motivates people to form and maintain a satisfactory level of social relations, 
just like hunger motivates people to look for food (Cacioppo et al., 2006). Some people do 
not feel that their need to belong is fulfilled, and they may perceive that the quantity or 
the quality of their social relations is not sufficient. When people perceive such a 
discrepancy between their desired and actual social relations that leads to a negative 
emotional response, they may be experiencing loneliness (Perlman & Peplau, 1981). 
 Loneliness can occur throughout the lifespan, but seems to be especially prominent in 
adolescence and young adulthood (Qualter et al., 2015). During this period, between 20% and 
71% of all people report feeling lonely “sometimes” or “often”.  During adolescence, loneliness 
may thus be a normative state. Adolescence is a crucial period of social development. 
Adolescents are confronted with many challenges in terms of physical development, 
identity formation, and social relations (Steinberg & Morris, 2001). The importance of 
parents decreases whereas peer relationships become increasingly important, and social 
relations become more complex and change in nature as adolescents become part of 
a complex network of cliques and crowds (Brown & Klute, 2006). These changes are 
accompanied by changes in the adolescent brain that enable adolescents to develop 
a more complex understanding of the mental state of others in their environment 
(Blakemore, 2008). Moreover, as early adolescents start high school and late adolescents 
start college and oftentimes move out from their parental home, adolescents are faced 
with challenges to form and maintain new social relations in a world that is novel to them 
(Kingery, Erdley, & Marshall, 2011; Shaver, Furman, & Buhrmester, 1985). These challenges 
make adolescents particularly sensitive to developing feelings of loneliness. 
Social Perception in Lonely Adolescents
Although changes in the adolescent brain, changes in developmental goals, and changes 
in the social environment explain sensitivity to loneliness in adolescence, most people 
would not mark adolescence as the period in which people are most vulnerable to 
developing loneliness. Surely, adolescents have many opportunities to form friendships 
because in contrast to elderly people who are homebound, they are surrounded by their 
peers in school or college and are frequently members of (social) organizations such as 
sport clubs. Since most adolescents actually have opportunities to form and maintain 
satisfactory relationships, the reason why so many of them feel lonely might lie in the way 
they perceive their social environment. For instance, lonely adolescents may fail to pay 
enough attention to their social environment or perceive it more negatively than it 
actually is. Indeed, several theories of loneliness have tried to explain loneliness from a 
social perception perspective.   
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 First, the hypervigilance theory of loneliness states that loneliness is related to a 
tendency to negatively perceive the social environment (Cacioppo & Hawkley, 2009; 
Cacioppo, Norris, Decety, Monteleone, & Nusbaum, 2009). According to this theory, lonely 
people focus on signs of rejection in the environment in order to prevent future rejection. 
Therefore, they tend to focus on negative social cues and interpret social information 
negatively. This tendency could explain why adolescents feel lonely while being 
surrounded by peers. A negative focus may lead adolescents to believe that peers reject 
them, which leads to feelings of loneliness. Over time, this creates a negative cycle of 
increased attention to negative social information and increased loneliness. Second, 
according to the social monitoring theory, loneliness is not related to negative social 
information, but is characterized by increased focus on social information in general 
(Gardner, Pickett, Jefferis, & Knowles, 2005). According to this theory, all individuals have an 
innate system that helps them regulate the degree to which they are connected to others, 
called the social monitoring system. Social monitoring consists of three steps. In the first 
step, people become aware that their need to belong is not fulfilled. Once people realize 
that their need for belongingness has not been satisfied, they become more in tune with 
their social environment. That is, in the second step, people start to focus on social cues in 
their environment, both positive and negative, in order to gain important information 
they can use to regain a satisfactory level of belongingness. In the third step, people use 
the information they gained from social cues in interactions with others.  Feeling lonely 
may be synonymous with unfulfilled need to belong. Therefore, according to the social 
monitoring theory, lonely individuals are in a constant state of increased social monitoring. 
Third, the social skills deficit theory states that a deficit in social skills, that is, the skills needed 
to successfully engage in and maintain satisfactory social relations, causes loneliness 
(Segrin, 1999). According to this theory, lonely individuals may lack the ability to correctly 
perceive their social environment. They may, for instance, not pay attention to social cues 
that can help them configure interactions. In addition, they may interpret social cues 
incorrectly, causing misunderstandings. Even if social cues are interpreted correctly, lonely 
individuals may lack the behavioral skills to use social information to regain satisfactory 
levels of social relations. Thus, deficits in social skills could hinder social communication 
and therefore increase social isolation and loneliness. 
Social Perception Processes
These three theories explain loneliness from different levels of social perception. Social 
perception encompasses a range of processes that contribute to how we perceive and 
interact with our social environment. In their famous Social Information Processing model 
(SIP), Crick and Dodge (1994) proposed a model, which describes the mental steps that 
occur between the moment when a child is exposed to a social cue and the moment 
when a child responds to that cue. During the first two mental steps of the SIP model, 
children encode and interpret the social cue while during the final two steps, children 
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develop possible responses to that cue based on their memory of similar situations and 
select an appropriate behavioral response. Since the first paper on the SIP model was 
published, numerous adjustments to and alternatives to the SIP model have been 
published. For instance, the model has been adjusted to apply to specific situations, such 
as social phobia (Rapee & Heimberg, 1997), by integrating elements, such as emotional 
processes (Lemerise & Arsenio, 2000) and attachment (Dykas & Cassidy, 2011), and by 
including mediators, such as brain development and integrity (Beauchamp & Anderson, 
2010). Despite the apparent differences between models of social information processing, 
a common denominator in many models is that they somehow include the first two steps 
of the SIP model. Specifically, they all emphasize the awareness of and attention to social 
cues and the interpretation of these cues (Halberstadt, Denham, & Dunsmore, 2001). 
Therefore, we focus on these two processes in this thesis. 
 First, we focus on attention, specifically visual attention, to social cues (i.e., gazing at 
social information) (Bodenhausen & Hugenberg, 2009). To process social information, 
individuals have to attend to this information first. Therefore, gazing at cues has been 
considered the core of social information processing (Beauchamp & Anderson, 2010; 
Bodenhausen & Hugenberg, 2009; Itier & Batty, 2009). In this thesis, we measured gazing 
at social cues by means of eye-tracking technology and by observing gazing behavior in 
real-life situations. Second, regarding the interpretation of social cues, we focused on one 
of the most elementary forms of basic social information processing, namely emotion 
recognition. Emotions are basic social cues, as they reflect the state of mind of the person 
expressing them and provide information on people’s intentions (Ekman, 1993; Keltner & 
Kring, 1998). For instance, a person who is smiling may be willing to interact, whereas a 
person who expresses anger may not be as approachable. As such, emotions are amongst 
the most important sources of social information, which can inform individuals about the 
willingness of others to accept or reject them (Ekman, 1993; Itier & Batty, 2009; Keltner & 
Kring, 1998; Klein, Shepherd, & Platt, 2009; Niedenthal & Brauer, 2012). Indeed, difficulties 
with facial emotion recognition are thought to be a key component underlying social 
perception problems that are indicative of many forms of psychopathology (Tanzer, 
Shahar, & Avidan, 2014). Therefore, emotion recognition was used as a proxy for interpretation 
of social cues in the present thesis. 
 As suggested by models of social information processing, attention to social cues 
and interpretation of social cues in the form of emotion recognition involve immediate 
processing of momentary social cues that elicit a direct response (Beauchamp & Anderson, 
2010; Crick & Dodge, 1994; Lemerise & Arsenio, 2000). These basic processes develop early 
in childhood (Beauchamp & Anderson, 2010). Other processes, such as social judgment, 
are more complex and continue to develop throughout adolescence and into young 
adulthood (Beauchamp & Anderson, 2010). Indeed, some models of social information 
processing also include these more complex processes. For instance, as individuals are 
exposed to a range of social cues from people in their environment, they may form a 
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more complex and detailed evaluation of others in their social environment and their 
own functioning in the social environment (Baldwin, 1992; Beauchamp & Anderson, 2010). 
Therefore, third, we focused on the general social evaluation, including the evaluation of 
the quality of one’s relationships, and the tendency to evaluate others and one’s own 
capabilities in terms of social skills in a positive or negative manner. For instance, we 
examined whether lonely adolescents tend to be more negative about their best 
friendships compared to their friends and whether they tend to see their classmates in a 
negative light. 
Perception Processes in Relation to Loneliness Theories 
The hypervigilance theory, social monitoring theory, and social skills deficit theory 
propose different relations between loneliness and each of the three elements of social 
perception that are covered in this thesis (i.e., attention, emotion recognition, and social 
evaluation). These predictions are described in Table 1. 
Based on the hypervigilance theory, we expected lonely adolescents to have heightened 
attention specifically to negative social cues, whereas according to the social monitoring 
theory, we expected lonely adolescents to have heightened attention to all social cues. 
According to the social skills deficit theory, lonely adolescents are less in tune with their 
social environment. Therefore, we could expect them to pay less attention to relevant 
social cues, as in the case in autism, for instance (Harms, Martin, & Wallace, 2010). Increased 
social monitoring of social cues can also result in better recognition of emotional 
expressions, according to the social monitoring theory (Gardner et al., 2005). Better 
recognition of social cues, specifically negative social cues, may also be expected based 
on the hypervigilance theory. In contrast, according to the social skills deficit theory, 
lonely individuals are less likely to recognize emotional expressions. Finally, regarding 
Table 1   Predictions for Social Perception Processes in Lonely Individuals According  
to Each Theory
Process Prediction per theory
Hypervigilance Social monitoring Social skills deficit
Attention Higher attention 
for negative cues
Higher attention
 for all cues
Lower attention 
for all cues
Emotion recognition Better recognition 
of negative cues
Better recognition 
of all cues
Lower recognition 
of all cues
Social evaluation Biased negative 
social evaluation
No specific prediction Accurate negative 
social evaluation
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social evaluation, based on the hypervigilance theory, we proposed that lonely 
adolescents would be more likely to perceive their social environment negatively. We did 
not generate specific predictions regarding social evaluative processes based on the 
social monitoring theory. According to the social skills deficit theory, adolescents are 
lonely because they lack the skills to gain a satisfactory level of inclusion. Thus, according 
to this theory we may expect that lonely individuals will indeed have an accurate negative 
perception of their social environment. For instance, if lonely adolescents lack the skills to 
have fulfilling friendships, negative reports on quantity and quality of friendships reflect 
actual difficulties with friendships. Overall, these theories thus suggest contrasting ideas 
on the relation between loneliness and social perception. 
 It is important to determine social processes that are related to loneliness, to gain 
understanding of loneliness, and to provide insight into processes that should be targeted 
by interventions. For instance, if indeed loneliness is related to problems with social skills, 
including the basic social building blocks, such as emotion recognition, it is necessary to 
provide lonely adolescents with social skills training so that they may learn to recognize 
social information and respond to it appropriately. On the other hand, if loneliness is 
related to over-attention to negative social information and negative interpretations of 
the social environment, interventions should be aimed at re-focusing attention and 
cognitive reformulating negative thoughts. 
  
Empirical Evidence
Earlier research has also recognized the importance of social information processing in 
relation to loneliness. Each of the social perception processes has been examined in 
relation to loneliness before, and empirical evidence has also been found to support each 
theory. Table 2 summarizes some of the publications on each of the social perception 
processes in relation to loneliness. This table is not aimed to give an exhaustive overview 
of all literature on social perception processes and loneliness, but rather describes some 
of the key publications that motivated the research presented in this thesis. Taken 
together, these findings do not provide unequivocal support for one of the hypotheses. 
Regarding attention, the findings suggest that lonely adolescents might be hypervigilant 
to social threat, which is in line with the hypervigilance view. Regarding emotion 
recognition, the findings provide support for both the social monitoring theory and the 
social skills deficit theory, with some studies suggesting a positive relation with loneliness, 
some studies suggesting a negative relation with loneliness, and some studies finding no 
differences. Regarding social evaluation, the findings indicate that loneliness is related to 
a negative view of the social environment, which is in line with the hypervigilance view. 
However, other studies suggest that this negative evaluation may be due to poorer social 
skills, which is in line with the social skills deficit theory. Overall, the findings so far are very 
mixed, and sophisticated research is needed to examine social evaluation processes that 
might play a role in loneliness amongst adolescents. 
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Empirical Evidence for Attention Processes in Relation to Loneliness
Attention for social cues has been examined in very few studies. Table 2 describes the 
only two studies that examined this relation directly (Bangee, Harris, Bridges, Rotenberg, & 
Qualter, 2014; Qualter, Rotenberg, et al., 2013). Other research that is not included Table 2 
addresses this question indirectly. For instance, compared to nonlonely individuals, lonely 
individuals show weaker activation of the ventral striatum to positive social images and 
stronger activation of the visual cortex for negative social images (Cacioppo et al., 2009). 
This indicates that lonely individuals may be more sensitive to negative social cues and 
less sensitive to positive social cues. Thus, taken together, the findings from eye-tracking 
and EEG studies suggest that lonely individuals might be hypervigilant to negative social 
information. However, other research suggests that loneliness may be related to increased 
attention to both positive and negative social cues. In line with the social monitoring 
theory, research has shown that lonely individuals remember both more negative and more 
positive social events compared to nonlonely individuals when reading diary entries of 
others (Gardner et al., 2005). As higher attention is related to better memory, Gardner et al. 
(2005) argued that loneliness might thus be related to increased social monitoring of all 
social cues. On the whole, the findings on the relation between loneliness and attention to 
social cues thus suggest that lonely individuals may indeed show increased attention to 
social cues, possibly specifically to socially threatening information, such as rejection cues.
 The studies that examined loneliness in relation to social attention have a few 
limitations. For instance, both studies that assessed visual attention directly used the same 
social stimuli comprising the recordings of schoolyard interaction and examined duration 
of gazing at socially threatening information (Bangee et al., 2014; Qualter, Rotenberg, et al., 
2013). It is important to examine attention to social cues across a range of different stimuli 
and tasks as well as to identify the processes that might be especially relevant for 
loneliness. Thus, to get a clear picture of how loneliness is related to attention to social 
cues, lonely and nonlonely individuals should be compared in terms of their visual 
attention to a broad range of social cues, ranging from very basic cues, such as emotional 
expression, to more complex cues, such as movie images that resemble real life.
  In addition, research thus far has been restricted to laboratory studies in which 
participants looked at interactions between non-relevant others. Earlier research has 
suggested that different neural activation patterns can be observed in the brain when 
participants are engaged in actual social interaction compared to when they view 
interactions of others (Beauchamp & Anderson, 2010). These differential patterns of neural 
activation suggest that it is important to utilize not only social monitoring within lab 
settings where participants may attend to and evaluate still images and videos of others 
expressing social cues, but also social monitoring in a real life situation. 
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Empirical Evidence for the Relation between Loneliness and  
Emotion Recognition
The results regarding emotion recognition do not provide unequivocal support for the 
hypervigilance theory, the social monitoring theory, or the social skills deficit theory. In 
fact, the findings are mixed and suggest that loneliness may be related to better emotion 
recognition (Gardner et al., 2005), or worse emotion recognition (Zysberg, 2012), or it may 
be unrelated to emotion recognition (Kanai et al., 2012). All these studies used similar 
emotion expression recognition tasks in which participants were presented with still 
images or videos of emotional expressions and were asked to identify them. To gain a 
better understanding of the relation between loneliness and the ability to recognize 
facial emotional expressions, it is thus necessary to study this relation using a range of 
different tasks in different samples. A limitation of the research thus far is that all studies 
have examined young adults. As of yet, no studies have examined this relation in 
adolescents or across multiple time points. This might be relevant, as earlier research has 
indicated that the relation between loneliness and emotional intelligence, which is 
another element of basic social information processing, may not be time invariant (Wols, 
Scholte, & Qualter, 2015). Thus, it is important to examine this relation in adolescents as 
well. Moreover, it is necessary to examine this relation longitudinally, as this may increase 
our understanding of whether loneliness could predict emotion recognition over time or 
vice versa. 
Empirical Evidence for the Relation between Loneliness and  
Social Evaluation
Table 2 also describes studies that have examined the relation between loneliness and 
social evaluation and shows that researchers have operationalized social evaluation in 
various ways. For instance, social evaluation can be measured in terms of evaluations of 
interaction partners or play partners (Jones et al., 1981; Qualter & Munn, 2002), evaluations 
of friendships (Parker & Asher, 1993), or evaluations of one’s own functioning in the social 
environment (Jones et al., 1981; Qualter & Munn, 2002; Segrin & Flora, 2000). In general, 
research has indicated that loneliness is related to negative social evaluation across several 
domains. Lonely adults and children tend to interpret their interaction partners or play 
partners negatively (Eronen & Nurmi, 1999; Jones et al., 1981; Jones, Sansone, & Helm, 
1983; Spitzberg & Hurt, 1987). In children, loneliness is related to a lower evaluation of the 
quality and quantity of friendships (Nangle, Erdley, Newman, Mason, & Carpenter, 2003; 
Parker & Asher, 1993; Qualter & Munn, 2005). Similarly, lonely children, adolescents and 
adults evaluate their own social skills negatively (Eronen & Nurmi, 1999; Inderbitzen- 
Pisaruk, Clark, & Solano, 1992; Jones et al., 1983; Segrin, 1999; Segrin & Flora, 2000; Spitzberg 
& Hurt, 1987). 
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 It is difficult to measure social evaluation because measures of social evaluation and 
the objective social situation are confounded. Thus, it is unclear whether the negative 
evaluations of lonely individuals reflect a biased perception or whether lonely individuals 
actually have a more negative social environment, fewer friends, lower friendship quality, 
and lower social skills. In line with the hypervigilance theory, some research has suggested 
that loneliness may be related to biased negative perception. For instance, loneliness was 
found to be related to a hostile attribution bias, rejection sensitivity, and social evaluation 
(Eronen & Nurmi, 1999; Jobe-Shields, Cohen, & Parra, 2011; Jones et al., 1983; Qualter & 
Munn, 2002; Qualter, Rotenberg, et al., 2013). One way to examine whether negative 
evaluations reflect biased perception or actual negative social experiences would be to 
compare views of lonely individuals with those of peers or independent observers. One 
could argue that lonely individuals’ negative evaluations are accurate if peers and 
independent observers also have a negative perception of lonely individuals’ social 
environments. However, if peers and independent observers do not have a negative view 
of lonely individuals’ social environments, negative evaluations of lonely individuals may 
be biased.  Peer and observer reports consistently associate loneliness with withdrawn 
and shy behavior (Eronen & Nurmi, 1999; Jobe-Shields et al., 2011; Jones et al., 1983; Qualter 
& Munn, 2002; Woodhouse, Dykas, & Cassidy, 2012). However, the findings regarding other 
social skills, such as paying attention to one’s interaction partner, are mixed. Research on 
adults has indicated that independent observers generally do not report differences in 
social skills among lonely individuals whereas interaction partners report lower social 
skills in some studies and no differences in other studies (Eronen & Nurmi, 1999; Jones et 
al., 1981; Jones et al., 1983; Spitzberg & Hurt, 1987). Research on children has shown that 
independent observers report appropriate social skills for lonely adolescents. Peers 
nominate lonely children as friends, and with few exceptions, they are generally quite 
positive in their evaluations of lonely children, although rejected lonely children are 
evaluated more negatively compared to other lonely children (Qualter & Munn, 2002, 
2005). In fact, peers sometimes see lonely children as more prosocial compared to others 
(Qualter & Munn, 2002). Only one study examined reports other than self-reports in 
adolescents (Woodhouse et al., 2012). This study showed that loneliness was unrelated to 
social skills as reported by mothers cross-sectionally, but that adolescents who increased 
in loneliness tended to have decreasing social skills. 
 In short, in several developmental periods lonely individuals perceive their own social 
functioning and their social environment negatively, but people in their social 
environment do not perceive this environment negatively to the same extent. Most 
studies on loneliness and social evaluation have been conducted in children or adults, 
and the few studies that focused on adolescents usually considered late adolescents only. 
Therefore, research on social evaluation in early adolescents is needed. In addition, no 
studies have thus far examined whether loneliness predicts social evaluation or vice versa. 
Therefore, longitudinal research is needed to examine this relation.  Moreover, it is crucial 
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to disentangle what lonely adolescents believe is true about their social environment 
from what actually occurs in their social environment. Very few studies have directly 
compared views of lonely adolescents with the views of their peers, and the studies on 
adults that did compare self-views with peer-views, did not consider the statistical 
dependency between evaluations of the same person. Based on the current literature, it 
is therefore not possible to disentangle adolescents’ perceptions of their social 
environment from the reality of their social environment. In this thesis, we used 
sophisticated methods to allow us to appropriately estimate the fit and differences 
between adolescents and their peers (e.g., Actor-Partner Interdependence Models, Social 
Relations Model, and polynomial regression models with response surface modeling). 
Summary of Research Questions in this Thesis 
The chapters in this thesis adress one or more research questions that have not been 
answered in the existing literature. Research on the relation between loneliness and 
attention to social cues is very limited. The two studies that examined loneliness in 
relation to visual attention used the same design. Moreover, as of yet, no study has 
examined whether lonely adolescents differ in their visual attention in a real-life situation. 
In this thesis, we expand on the existing literature by examining loneliness in relation to 
visual attention using a broad range of both positive and negative social cues (Question 1) 
and the relation between loneliness and visual attention in real-life situations (Question 2). 
Regarding the relation between loneliness and emotion recognition, research is limited 
and provides mixed results. We expand this research using a broad range of tasks to 
examine whether the results depend on specific research designs (Question 3). In addition, 
all studies thus far have examined the relation between emotion recognition and 
loneliness in young adults. Therefore, we expanded this research by examining the 
relation between loneliness and emotion recognition in both early and late adolescents 
and by comparing the results across age groups (Question 4). As all research on the 
relation between loneliness and emotion recognition has been cross-sectional, we also 
contribute to the current literature by examining longitudinal relations between loneliness 
and emotion recognition (Question 5). Regarding social evaluation, we aim to contribute 
to the current literature in several ways. First, we aim to examine whether lonely 
adolescents’ negative evaluations of the social environment are reflected by negative 
evaluations of their peers. Specifically, we compare lonely adolescents’ evaluation of 
friendship quantity and quality (Question 6), evaluation of peers in general (Question 7) 
and adolescents’ own functioning in the social environment in terms of their social 
skills (Question 8) with evaluations of their peers’ evaluations. Moreover, we examine 
longitudinal relations between loneliness and social evaluation (Question 9). 
 Each chapter in this thesis addresses one or more of the research questions described 
above. Table 3 provides a general overview of the chapters in this thesis and the associated 
research questions. In all, four samples have been used to answer the research questions. 
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In Chapter 2, we used a sample of 25 lonely and 25 non-lonely female late adolescents 
(M
age
 = 19.88) who had been selected from a larger sample of adolescents (N = 515) based 
on their loneliness scores. In Chapter 3, we used two samples of female late adolescents 
(M
age
 = 19.26 and N = 173 in sample 1, M
age
 = 19.33 and N = 130 in sample 2). In Chapters 4 
through 6, we used the data collected from early adolescents in a longitudinal study with 
three waves, which was conducted for the purpose of this thesis (N = 1.168, 1.172, and 
1.342 and M
age
 = 12.62, 12.81, and 13.95 in Chapters 4, 5, and 6, respectively). In Chapter 7, 
we re-analyzed participants from one of the late adolescent samples in Chapter 3 and the 
early adolescent sample from Chapters 4 through 6 who completed the same emotion 
recognition tasks. 
Table 3   Tasks used in Each Chapter and Corresponding Research Questions
Chapter Sample Task RQ
2 Late* 1. Different gazing at facial areas 1
Late* 2. Preference for gazing at positive/negative/neutral emotions? 1
Late* 3. Preference for gazing at positive/negative, social/nonsocial? 1
Late * 4. Difference in gazing at faces in positive/negative movies? 1
3 Late 1. Morph task: speed and accuracy basic emo recognition 3
Late 2. Micro task: accuracy micro-emotion recognition 3
Late 3. Reading the Mind in the Eyes task 3
Late 4. Gaze task: gazing at faces in real life task 2
4 Early 1. Relation between loneliness and micro task across 2 time points. 3,5
Early 2. Relation between loneliness and actor effect across 2 time points. 7,9
5 Early 1. Differences in N friends, comparison opportunities for friendships 
(being nominated) vs. reciprocated friendships 
6
Early 2. Difference in friendship quality, compared to views of best friend 6
6 Early Discrepancies between self, peer and meta-evaluations of social skills 8
7 Early 
and
Late
Relation between loneliness and emotion recognition analyzed with 
Bayesian analyses, and differences between early and late adolescent 
sample
4
Notes. *Sample was pre-screened for loneliness. Late = late adolescent sample. Early = early adolescent 
sample. RQ = research question. Pos = positive. Neg = negative. Soc = social. Nonsoc = non-social.
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Chapter 2 describes an eye-tracking study in which we compared visual attention to 
social cues across a broad range of stimuli, ranging from very basic emotional static 
expressions in the first task to more complex dynamic social stimuli in the last task. 
Chapter 3 describes a study in which we examined loneliness in relation to three different 
emotion recognition tasks and gazing behavior in a real life interaction task. Chapter 4 
describes the concurrent relations among loneliness, emotion recognition, and social 
evaluation in early adolescents. In this chapter, we also explore the relation among 
changes in loneliness over time, emotion recognition, and social evaluation. Chapter 5 
describes the relation of loneliness with quantity and quality of friendships. In this chapter, 
we compare views of lonely adolescents with the views of their peers. Chapter 6 describes 
a study in which we compared discrepancies and agreements among self-, peer- and 
meta-evaluations of social skills in relation to loneliness. Finally, Chapter 7 describes 
differences between early and late adolescents in terms of the emotion recognition tasks 
used in studies described in Chapters 3 and  4. 
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Abstract
The goal of the present study was to examine whether lonely individuals differ from 
nonlonely individuals in their overt visual attention to social cues. Previous studies showed 
that loneliness was related to biased post-attentive processing of social cues (e.g., negative 
interpretation bias), but research on whether lonely and nonlonely individuals also show 
differences in an earlier information processing stage (gazing behavior) is very limited. A 
sample of 25 lonely and 25 nonlonely students took part in an eye-tracking study 
consisting of four tasks. We measured gazing (duration, number of fixations and first 
fixation) at the eyes, nose and mouth region of faces expressing emotions (Task 1), at 
emotion quadrants (anger, fear, happiness and neutral expression) (Task 2), at quadrants 
with positive and negative social and nonsocial images (Task 3), and at the facial area of 
actors in video clips with positive and negative content (Task 4). In general, participants 
tended to gaze most often and longest at areas that conveyed most social information, 
such as the eye region of the face (T1), and social images (T3). Participants gazed most 
often and longest at happy faces (T2) in still images, and more often and longer at the 
facial area in negative than in positive video clips (T4). No differences occurred between 
lonely and nonlonely participants in their gazing times and frequencies, nor at first 
fixations at social cues in the four different tasks. Based on this study, we found no 
evidence that overt visual attention to social cues differs between lonely and nonlonely 
individuals. This implies that biases in social information processing of lonely individuals 
may be limited to other phases of social information processing. Alternatively, biased 
overt attention to social cues may only occur under specific conditions, for specific stimuli 
or for specific lonely individuals.
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Introduction
Loneliness, defined as a negative emotional response to a discrepancy between the 
desired and actual quality or quantity of interpersonal relationships (Perlman & Peplau, 
1981), can have severe consequences for physical and mental health, including higher 
morbidity and mortality (Hawkley & Cacioppo, 2010). Earlier research suggested that 
loneliness may be related to heightened attention for social cues in the environment, 
which can be used to prevent social rejection and promote opportunity for inclusion (cf. 
Bangee et al., 2014; Cacioppo et al., 2009; Gardner et al., 2005). Various types of psycho-
pathology related to loneliness such as depression and social anxiety have also been 
linked to biased processing of social information. Depression is mainly linked to biases in 
post-attentive processing such as remembering negative events more clearly, and social 
anxiety is primarily linked to selective visual attention to negative social cues (i.e., hyper- 
vigilance for negative social cues) (cf.Mogg & Bradley, 1998). So far, research on the link 
between loneliness and processing of social cues has predominantly focused on the 
post-attentive processing stage. For instance, loneliness has been linked to negative 
interpretation of social cues and enhanced memory for social cues (Gardner et al., 2005; 
Qualter, Rotenberg, et al., 2013). However, research on the relation between loneliness and 
visual attention (i.e., gazing at social cues), which is an earlier step of social information 
processing, is very limited. It is thus unclear whether biased perception of social cues in 
lonely individuals is merely related to biased post-attentive processing of (negative) social 
cues, similar to depression, or also to biased visual attention to negative social cues, similar 
to social anxiety (Bar-Haim, Lamy, Pergamin, Bakermans-Kranenburg, & van Ijzendoorn, 
2007). In order to gain insight into this stage of social information processing, the goal of 
the present study was to examine whether lonely individuals show hypervigilance to 
negative social cues in terms of increased overt visual attention to social cues.
 Social information processing consists of several steps that are interrelated (Bodenhausen 
& Hugenberg, 2009). Roughly, a distinction can be made between pre-attentive evaluation 
of cues (e.g., automatic detection of threatening cues in the peripheral vision), the 
allocation of attention to cues (e.g., overt visual attention or gazing at cues, and covert 
attention to cues), post-attentive evaluation of cues (e.g., comparing information with 
memory and interpretation), and the response to cues (e.g., sustained attention to the 
cue) (Bar-Haim et al., 2007; Bodenhausen & Hugenberg, 2009). Biased processing of social 
information can occur at each stage of social processing. Biases in different stages of 
social information processing have been linked to distinct forms of psychopathology, 
indicating that different mechanisms of biased information processing may underlie each 
of these forms of psychopathology  (Bar-Haim et al., 2007; Mogg & Bradley, 1998). This 
distinction is important, because knowledge of the stages in which biased processing of 
social cues occurs may lead to intervention opportunities. For example, if loneliness is 
indeed related to biased visual attention to negative social information, training lonely 
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individuals to attend to these cues less (i.e., attention modification training) (Amir, Beard, 
Burns, & Bomyea, 2009) may be a useful tool, whereas this is not the case if loneliness is 
not related to biased attention to social cues.
 Social needs models of loneliness indicate that the need to belong, a fundamental 
need to initiate and maintain close relationship with others, is at the core of loneliness, 
because loneliness arises when this need is not met (Baumeister & Leary, 1995; Cacioppo et al., 
2006; Gardner et al., 2005; Weiss, 1973). Feelings of unsatisfactory social connections may 
instigate the tendency to restore the level of belongingness (Maner, DeWall, Baumeister, 
& Schaller, 2007). One way in which individuals can restore their level of belonging is by 
changing the way they attend to, perceive, and react to social cues in their environment 
(Cacioppo et al., 2006; Gardner et al., 2005). Social cues can inform an individual about 
potential rejection or acceptance. According to the hypervigilance theory, lonely individuals 
may have a heightened focus specifically on negative social cues, because these cues signal 
rejection (Cacioppo et al., 2006; Cacioppo et al., 2009; Gardner, Pickett, & Brewer, 2000; 
Pickett, Gardner, & Knowles, 2004). Research has provided ample evidence that loneliness 
is related to biases in post-attentive processing of social cues. For instance, loneliness was 
related to increased memory for both positive and negative social events (Gardner et al., 
2005), more negative expectations about the way one is perceived (Christensen & Kashy, 
1998; Jones et al., 1983) and more negative perceptions of social interactions (Hanley-Dunn, 
Maxwell, & Santos, 1985; Wittenberg & Reis, 1986) Research on one of the first steps of social 
processing, overt visual attention to (i.e., gazing at) social cues, is very limited (Bangee et al., 
2014). It is therefore unclear whether loneliness is exclusively related to enhanced memory 
for and negative interpretation of social cues, or also to hypervigilance to negative social 
information (i.e., biased visual attention to negative social cues).
 On the one hand, based on the hypervigilance theory for loneliness, we could 
assume that loneliness is indeed related to hypervigilance for negative social cues 
(Cacioppo et al., 2006; Cacioppo et al., 2009).  Biases in post-attentive cognitive processing 
of negative social information that are apparent in lonely individuals may in fact be the 
result of increased visual attention to these negative cues. Earlier research showed that 
people show increased processing of visual stimuli that are gazed at, compared to stimuli 
that are not gazed at (Dolan & Vuilleumier, 2003). Thus, lonely individuals might give more 
overt visual attention to negative social cues, which elicits increased processing which 
may in turn explain negative interpretation of and increased memory for these cues by 
lonely individuals (Gardner et al., 2005). In line with this, a study examining gazing behavior 
at playground video scenes showed that higher loneliness was related to a higher 
likelihood to fixate first on rejection cues rather than other cues, which held especially for 
the loneliest individuals (Bangee et al., 2014). Children who were extremely lonely were 
found to have difficulties disengaging from rejection cues (Qualter, Rotenberg, et al., 
2013). This suggests that loneliness may be related to biased overt visual attention to 
negative social information, in addition to biases in post-attentive processing.
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 On the other hand, biased processing of social cues in post-attentive processing by 
lonely individuals may not be the result of increased overt visual attention to social cues, 
but rather originate in later steps of information processing. Although the location the 
eyes are directed at is certainly related to what is given conscious attention to (Friesen & 
Kingstone, 1998), shifts in attention are not necessarily accompanied by shifts in gaze 
(Horowitz, Fine, Fencsik, Yurgenson, & Wolfe, 2007). Earlier research showed that 
differences in overt visual attention could not explain enhanced memory for emotional 
cues compared to neutral cues (Steinmetz & Kensinger, 2013). In addition, threatening 
cues in the environment seem to be processed by the amygdala independent of whether 
overt visual attention was given to these cues or not (Dolan & Vuilleumier, 2003). This 
indicates that biased post-attentive processing of certain cues is not necessarily the result 
of biased visual attention to these cues. Indeed, interpretation of social cues is influenced 
not only by the amount of overt visual attention that was given to these cues, but also by 
expectancies and attitudes of the perceiver (Bodenhausen & Hugenberg, 2009). Although 
little is known about biases in visual attention to social cues by lonely individuals, earlier 
studies showed that for instance in depression and borderline personality disorder, biases 
only occur in later stages of social information processing (Mogg & Bradley, 1998; von Ce-
umern-Lindenstjerna et al., 2010). The same could be true for lonely individuals. Thus, 
biased processing of social cues in lonely individuals may not be due to hypervigilance for 
these cues, but rather originate in post-attentive processing.
The Present Study
In the present study, we examined whether lonely and nonlonely individuals differ in their 
hypervigilance to negative social cues. We used eye-tracking equipment to measure 
participants’ gazing behavior at social cues. Eye-tracking is highly suitable to objectively 
assess the ways in which individuals look at - rather than interpret and represent - social 
cues (Horsley, Castro, & Schoot, 2009). We mainly focused on overt visual attention to 
facial expressions. Emotions, or more specifically facial expressions, reflect the state of 
mind of the person expressing them, and may thus provide information about 
opportunities for inclusion (for emotions with a positive valence) or provide a warning for 
rejection (for emotions with a negative valence) (Ekman, 1993; Keltner & Kring, 1998). The 
face conveys these emotions and is therefore considered to be the most important source 
of social information (Itier & Batty, 2009; Klein et al., 2009). 
 We used four tasks to examine differences in overt visual attention to social cues 
between lonely and non-lonely participants. In the first task, the Face Task, we presented 
participants with images of neutral faces and emotional faces. Non-clinical samples of 
adults tend to spend most time gazing at the eyes, nose, and mouth region of the face, of 
which the eyes seem to be the most important to convey social information (Ekman & 
Friesen, 1975; Itier & Batty, 2009; Walker-Smith, Gale, & Findlay, 1977). As of yet, it is unknown 
if lonely individuals focus on different aspects of faces than nonlonely individuals. We 
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examined whether gazing at the eye, nose and mouth region differed between lonely 
and non-lonely participants. Increased attention to emotion rich areas of the face, such as 
the  eyeregion, could be a sign of hypervigilance for social cues (Staugaard, 2010). 
 In the second task, the Emotion Array Task, we simultaneously showed participants 
an array of four faces, expressing anger, fear, happiness, and a neutral expression. We 
examined whether participants differed in their overt visual attention to each of these 
emotions and the neutral expression. Increased visual attention to angry and fearful faces, 
which are considered to be threatening social cues (cf. Itier & Batty, 2009), could be an 
indication of hypervigilance for threatening social information. In the third task, the Social 
and Nonsocial Array Task, we used an array of four different types of images, namely 
 positive-social images, negative-social images, positive-nonsocial images, and negative- 
nonsocial images. Earlier research using comparable stimuli showed that the visual cortex 
was more strongly activated in lonely than in nonlonely people when viewing negative 
social images (Cacioppo et al., 2009). We extended this research by examining whether 
lonely individuals show increased overt visual attention to these cues as well, which 
would be a sign of hypervigilance for negative social information. 
 In the fourth and final task, the Video Task, we showed participants a range of video 
clips with a positive or negative valence, involving interactions between people. We 
examined whether loneliness was related to the degree to which participants gazed at 
the facial area of the actors in the video clips, which would be a sign of hypervigilance to 
social cues. Additionally, we examined whether gazing behavior differed between videos 
with positive or negative content. 
 Because depression and social anxiety are highly correlated with loneliness, and are 
related to biased processing of social information, we controlled for these constructs in all 
analyses (Craig & Harvey, 1988; Mogg & Bradley, 1998). We had no theoretical reason to 
assume that the relationship between loneliness and overt visual attention to social cues 
may differ between males and females (Cacioppo et al., 2006). In addition, most studies 
find no relation between loneliness and gender (Heinrich & Gullone, 2006). To increase 
homogeneity in the sample, we therefore used a sample consisting of females only.
Method 
Participants
Participants were recruited from a pool of college students who completed an online 
questionnaire that was designed as a selection questionnaire for multiple studies. The 
questionnaire was filled out by 515 students in exchange for course credit. The eye-tracking 
study took place approximately 2 months after completion of the prescreen questionnaire. 
In total, 25 nonlonely participants (scoring within the 13% lowest scores within our 
sample) and 26 lonely participants (scoring within the 10% highest scores within our 
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sample) agreed to participate. The sample comprised female students from social 
sciences from the Radboud University Nijmegen (The Netherlands) with normal or 
corrected-to normal eye vision mainly. Calibration could not be completed for one lonely 
participant, therefore, the final sample consisted of 25 lonely and 25 nonlonely 
participants. Due to problems in calibration and time-constraints, one lonely and one 
nonlonely participant were unable to take part in the fourth task (Video Task). Age ranged 
from 18 to 24 years (M = 19.88, SD = 1.41). Lonely and nonlonely participants did not differ 
in age. 
Procedure
We invited participants into a laboratory at the research institute, where participants were 
seated in front of a computer screen. Four eye-tracking tasks were completed by the 
participants. Before each task, we ran a 13-point calibration procedure, with the calibration 
points being presented in random order. The four tasks were always presented in the 
same order. Stimuli within tasks were presented in a random order, which was determined 
using the Random Number Generator in SPSS. Due to time constraints, Task 4 (Video Task) 
was not completed by one lonely and one nonlonely participant. After calibration, we 
instructed the participants to “look at the images comfortably, as if you were watching 
TV”. The four eye-tracking tasks were separated by distraction tasks in which we asked 
participants to choose between different types of candy and interior designs. In addition, 
participants were allowed to walk around the room after each task was completed. After 
the eye-tracking tasks were completed, which took approximately 30 minutes in total, 
participants completed a questionnaire.
 We obtained written informed consent from all participants involved in the study. 
The study was approved by the Radboud University’s IRB (Ethics Committee Social Sciences).
Task 1 (face task). In the first task, participants viewed 50 images from the Radboud 
Faces Database (Langner et al., 2010) in order to examine what area of the face participants 
gave most visual attention to. These images portrayed 10 individuals (5 males and 5 
females), each displaying 4 basic emotions (i.e., happiness, fear, anger, and sadness) and a 
neutral face. We used 30 additional photos from the same actors (displaying disgust, 
contempt and surprise) as filler items (cf. Beevers, Lee, Wells, Ellis, & Telch, 2011). All models 
in the photos were Caucasian, wore a black shirt, and had their hair pulled back. The 
images were shown for 5 seconds, preceded by a fixation cross that was shown for 1 
second. We instructed participants to move their eyes to this fixation cross whenever it 
appeared. 
Task 2 (emotion array task). In the second task, we compared overt visual attention to 
several emotions. Participants viewed 22 arrays of 4 images from the Radboud Faces 
Database (Langner et al., 2010). Each array consisted of 4 images from the same actor 
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displaying 3 emotions (anger, fear, and happiness) and a neutral face. We selected different 
actors than the actors used in Task 1 (Face Task), (11 male, 11 female). The arrays were 
presented for 8 seconds, and were preceded by a fixation cross for 1 second. 
Task 3 (social and nonsocial array task). In the third task, we examined preference for 
positive and negative, social and nonsocial images. Participants viewed 20 arrays of 4 
images from the International Affective Pictures System (IAPS; Lang, Bradley, & Cuthbert, 
2008). All arrays contained a positive social image (e.g., playing children), a negative social 
image (e.g., a robbery), a positive nonsocial image (e.g., a cake) and a negative nonsocial 
image (e.g., a dirty bucket). Images were considered social if they contained at least 2 
living humans, and were not sexually arousing in nature. Images were considered 
nonsocial if they contained no humans, and no animals in social interaction (e.g., a polar 
bear with a cub). We selected images based on valence and arousal measures of a 
previous study (Lang et al., 2008). Images were included if they were within 1.5 SD of the 
mean of arousal ratings by females, and if they were in the top 33.3% (positive) and 
bottom 33.3% (negative) of valence ratings by females (mean arousal +/- 1.5 sd, see Lang 
et al., 2008). Slide numbers for the included images are included as Supplementary Table 
S1. Arrays were shown for 10 seconds separated by a fixation cross for 1 second. 
Task 4 (video task). In the fourth task, we examined overt visual attention to social cues 
in dynamic images. Participants viewed 10 positive and 10 negative fragments of English- 
language television shows that were never broadcasted or not broadcasted at the time in 
the Netherlands (e.g., Make it or break it). Each fragment lasted between 29.71 and 32.61 
seconds (M = 30.36; SD = .62) and consisted of 890 to 977 frames (M = 907.05; SD = 18.68). 
The video clips showed two or more actors that were having a conversation with positive 
or negative content and included sound. The fragments were selected from 53 scenes 
(24 positive and 29 negative) that were independently rated by three observers on 
valence (content, tone of voice, and facial expressions), and the absence of distracting 
elements (e.g., cleavage or opening credits). The most positive and negative fragments 
without distracting elements were selected for the study.
Apparatus
Participants’ heads were secured so that they would not move during the eye-tracking 
procedure, and their eye position was fixed at 50 cm from the computer screen. Stimuli 
were shown on a computer screen with a resolution of 1024 x 768 pixels. Participants’ 
eye-movements were recorded using an Iview X™ Hi-Speed 500/1250 eye tracker (SMI, 
Teltow, Germany). Measures were taken at a 500 Hz rate, by measuring the position of the 
pupil relative to the corneal reflection.
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 Eye position samples in which the eyes exceeded a 45°/s velocity threshold were 
marked as saccades (Smeets & Hooge, 2003). In order to include the on- and offset of a 
saccade, we also marked samples where eye velocity was increasing (i.e., acceleration was 
positive) before and after every marked region. Stable gaze intervals between the 
saccades that lasted longer than 100 ms defined a fixation and thus served as input for 
the analyses of visual attention. Saccades were only detected in order to identify fixations, 
and were not analyzed further. Furthermore, we did not analyze the first 150 ms following 
each new stimulus, or camera switch (Task 4—Video Task). Earlier research showed that it 
takes approximately 150 ms to shift attention from one spatial location to another 
(Theeuwes & Godijn, 2002). Because participants’ eyes were still in the location of 
the fixation cross when a new stimulus appeared, or in the location of a previous shot 
following a camera switch, we did not analyze these first 150 ms.
Measures 
Loneliness. Loneliness was measured during the selection procedure and after the 
eye-tracking tasks using a Dutch translation of the UCLA Loneliness Scale Version 3 
(Russell, 1996), which consists of 20 items that measure feelings of loneliness and 
connectedness (e.g., “How often do you feel left out?”). Participants rated every item on a 
4-point scale (1 = never to 4 = always), with higher scores reflecting higher feelings of 
loneliness. Nine items were reverse coded. Loneliness was measured both in the selection 
questionnaire, and after the eye-tracking tasks. Reliability was high before (α = .90) and 
after the eye-tracking tasks (α = .94).
Depression. To measure depressive symptoms, a Dutch translation of the Center for 
Epidemiologic Studies-Depression scale (CES-D) was used (Radloff, 1977). The CES-D 
consists of 20 items that measure the frequency of depressive symptoms during the past 
week (e.g., “In the last week I felt that everything I did was an effort”). The items were 
measured on a 5-point scale ranging from 0 (rarely or none of the times = less than 1 day) to 
4 (most or all of the time = 5–7 days), with higher scores reflecting more feelings of 
depression. Four items were reverse coded (α = .90). One item in the CES-D describes 
feelings of loneliness (i.e., “I felt lonely”). Because overlap of the scale with and without this 
item was extremely high (r = .999, p = <.001) we decided to run analysis with the original 
CES-D scale. 
Social anxiety. Social anxiety was measured using the Social Phobia Inventory (SPIN; 
Connor et al., 2000). The SPIN consists of 17 items that measure characteristics of social 
anxiety consisting of fear, avoidance, and physical reactions (e.g., “I avoid talking to people 
I don’t know”). Participants indicated how often they felt or behaved in a certain way 
during the past week on a scale ranging from 0 (not at all) to 4 (extremely), with higher 
scores reflecting more feelings of social anxiety (α = .92). 
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Eye-tracking measures.  In Task 1 (Face Task), areas of interest were the eyeregion of the 
face (including eyebrows), the nose, and the mouth, because these areas convey most 
social information (Ekman & Friesen, 1975). In Task 2 (Emotion Array Task) and 3 (Social and 
Nonsocial Array Task), each image of each quadrant was an area of interest (AOI, e.g., in 
Task 2 (Emotion Task), the AOI “happy” was the entire image showing an actor with a 
happy expression). In Task 4 (Video Task), areas of interest were determined for each frame 
(total 18,141 frames). We used a bounding box around the facial area as an area of interest. 
Gazing behavior was only identified for frames in which an area of interest was visible. 
 We calculated two eye-tracking measures. Total fixation duration is the total time a 
participant gazed at a specific AOI stimulus in ms. Number of fixations is the number of 
times a participant fixated on a specific AOI of a single stimulus. In Task 1 (Face Task), we 
calculated both eye-tracking measures separately for each emotional expression, and 
aggregated them across trials. Eye-tracking measures were corrected for the total size of 
each area of interest (i.e., the eye region was larger than the nose-region, measures 
reported are corrected for these differences). In Tasks 2 (Emotion Array Task) and 3 (Social 
and Nonsocial Task), measures were aggregated across trials for each type of image (i.e., 
happy, fearful, angry, and neutral for Task 2, and positive-social, negative-social, positive- 
nonsocial, and negative-nonsocial for Task 3). We also calculated first fixation for these 
tasks, indicating the percentage of trials in which participants’ first fixation was on each of 
the image types. In Task 4 (Video Task), we aggregated fixations across all positive 
fragments and across all negative fragments. 
Analyses
We used a Repeated Measures ANOVA design to analyze all tasks. We analyzed each task 
separately, with stimuli (e.g., emotion) as a within subject factor and loneliness as a 
between subject factor. Besides descriptive statistics, results for covariates (depressive 
symptoms and social anxiety symptoms, both standardized) are included as supporting 
material (Supplementary Table S2). Results were similar when we did not include these 
covariates, with the one exception reported in the text. In addition, this table shows the 
error variances for all measures. 
 If Mauchly’s test of sphericity yielded a significant result, the results are reported with 
Greenhouse-Geisser correction for ε < .75, and with Huynh-Feldt correction for ε ≥ .75 (cf. 
Field, 2009). For all significant main and interaction effects, we rank ordered factors 
according to their means and used repeated contrasts to establish which elements 
differed. For instance, in Task 1 (Face Task) we rank ordered emotions by gaze duration, 
and contrasted the emotion that was gazed at most often to the emotion that was gazed 
at second most often and so forth (Hall, Hutton, & Morgan, 2010). 
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Results 
Descriptive Statistics
Table 1 depicts means and standard deviations for number of fixations and fixation 
duration for lonely and nonlonely participants in each task. T-tests showed that lonely 
participants had higher social anxiety scores (t[45] = 4.54, p < .001) and higher depression 
scores (t[45] = 5.07, p < .001) than nonlonely participants. We therefore controlled for 
depression and social anxiety in all further analyses by adding them as covariates to the 
analyses. The loneliness scores that were collected after the eye-tracking tasks correlated 
highly with loneliness scores measured for selection purposes (r = .93, p < .001), indicating 
that rank-order stability of loneliness across a 2-month period was relatively high. 
Loneliness measured after the eye-tracking tasks significantly differed between lonely 
and non-lonely individuals (t [34.47] = 17.44, p < .001). Means and SD for first fixations in 
Task 2 (Emotion Array Task) and 3 (Social and Nonsocial Array Task) are displayed in Table 2.
Task 1 (Face Task)
Table 3 shows the results of a 5 (Within Subject; Emotion; anger, fear, happy, sad, and 
neutral) by 3 (Within Subject; AOI; mouth, nose, eyes) by 2 (Between Subjects; lonely vs. 
nonlonely) Repeated Measures ANOVA. This analysis was performed to examine whether 
gazing behavior differed between emotions, AOIs, and between loneliness groups. 
Results revealed similar findings for gaze duration and number of fixations. Participants 
gazed longer and more often at some AOI’s than at others (eyes > nose > mouth) (see 
Figure 1). Differences in gazing behavior were also found between emotions (anger > [sad 
= neutral = happy] > fear). The AOI by Emotion by Emotion interaction showed that 
differences in gazing behavior between areas of interest were not equal between 
emotions. The difference between gazing behavior at the eyes compared to the nose 
were stronger in images showing angry emotions than other emotions (anger > [sad = 
neutral = happy = fear]). Differences in gazing behavior between nose and mouth were 
equal between all emotions.
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Table 1   Means and Standard Deviations for Gaze Duration in ms and Number of Fixations  
for Total Sample, Lonely and Nonlonely Participants for Four Eye-tracking Tasks
Gaze Duration Number of Fixations
Total Lonely Nonlonely Total Lonely Nonlonely
M SD M SD M SD M SD M SD M SD
Task 1 Task 1
   Anger    Anger
      Eyes    18.91    7.89    18.42    9.13    19.41    6.57       Eyes 17.65  7.31 17.40  8.55 17.90  5.98
      Nose    11.03    7.02    11.68    6.77    10.38    7.35       Nose 11.66  7.01 12.42  6.85 10.90  7.23
      Mouth     5.81    4.88     6.22    5.41     5.40    4.36       Mouth  6.19  4.61  6.58  5.03  5.80  4.21
   Fear    Fear
      Eyes    15.55    6.17    15.48    7.28    15.62    4.96       Eyes 14.77  5.49 14.64  6.58 14.90  4.27
      Nose     9.33    6.83     9.98    6.78     8.67    6.96       Nose 10.13  7.12 11.26  7.16  8.99  7.03
      Mouth     5.02    4.40     5.37    4.71     4.68    4.12       Mouth  4.93  3.99  5.55  4.51  4.31  3.36
   Happiness    Happiness
      Eyes    16.15    6.74    15.85    8.28    16.45    4.90       Eyes 15.12  6.20 14.64  7.61 15.60  4.49
      Nose    10.40    7.86    10.14    8.23    10.66    7.63       Nose 10.99  7.30 11.27  7.93 10.71  6.76
      Mouth     6.38    4.24     6.54    4.95     6.22    3.47       Mouth  6.42  3.97  6.82  4.72  6.02  3.07
   Sadness    Sadness
      Eyes    16.83    6.69    15.72    7.86    17.94    5.21       Eyes 15.76  6.33 14.70  7.33 16.81  5.08
      Nose    11.33    8.52    12.76    8.82     9.89    8.13       Nose 11.77  8.41 13.25  8.78 10.29  7.91
      Mouth     5.61    4.84     6.70    5.77     4.53    3.48       Mouth  5.75  4.45  7.01  5.04  4.49  3.42
   Neutral    Neutral
      Eyes    17.12    7.41    17.11    8.93    17.13    5.68       Eyes 16.07  6.74 15.89  8.13 16.24  5.15
      Nose    10.28    8.44    10.32    8.70    10.24    8.35       Nose 10.98  8.05 12.04  8.47  9.91  7.61
      Mouth     5.89    4.76     6.92    5.62     4.86    3.52       Mouth  5.85  4.38  6.99  4.98  4.71  3.41
Task 2 Task 2
   Anger  1849.49 1349.19  1342.24  244.74  1356.14  173.91    Anger  6.20  4.45  4.33  0.80  4.57   0.77
   Fear  2221.55 1568.59  1544.58  306.54  1592.61  285.89    Fear  7.14  5.22  5.06  1.06  5.38  1.00
   Happiness  2485.76 1710.59  1722.26  343.54  1698.92  340.29    Happiness  7.45  5.46  5.30  1.01  5.62   0.87
   Neutral  2085.76 1491.96  1546.78  325.22  1437.14  239.26    Neutral  6.86  4.89  4.83   0.94  4.96  1.08
Task 3 Task 3
   Pos Soc  1325.56 3539.34  2391.81  491.99  2448.09  507.26    Pos Soc  5.24 12.79  8.70  1.49  9.24  1.96
   Neg Soc   679.70 2503.01  2256.17  490.55  2217.49  549.15    Neg Soc  2.75  9.06  8.31  1.46  8.46  1.82
   Pos NonSoc  1216.70 3272.47  1629.21  489.92  1433.22  411.20    Pos NonSoc  5.50 11.64  5.94  1.69  5.47  1.44
   Neg NonSoc   570.83 1612.90  1150.03  274.99  1150.59  295.22    Neg NonSoc  2.33  6.10  4.36   0.94  4.36  1.03
Task 4 Task 4
   Positive 11977.93 5894.14 10946.69 6163.15 13009.18 5548.73    Positive 33.99 15.71 29.89 16.12 38.08 14.46
   Negative 13999.36 6567.00 12979.80 7072.15 15018.92 5995.11    Negative 38.28 15.96 33.75 17.61 42.80 12.95
Note.  N = 25 for lonely and nonlonely group in Tasks 1 to 3. N = 24 for lonely and nonlonely group in Task 4. 
Task 1 = Face Task. Task 2 = Emotion Array Task.  Task 3 = Social and Nonsocial Array Task. Task 4 = Movie Task. 
Pos = Positive. Neg = negative. Soc = Social. NonSoc = Nonsocial.
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Table 1   Means and Standard Deviations for Gaze Duration in ms and Number of Fixations  
for Total Sample, Lonely and Nonlonely Participants for Four Eye-tracking Tasks
Gaze Duration Number of Fixations
Total Lonely Nonlonely Total Lonely Nonlonely
M SD M SD M SD M SD M SD M SD
Task 1 Task 1
   Anger    Anger
      Eyes    18.91    7.89    18.42    9.13    19.41    6.57       Eyes 17.65  7.31 17.40  8.55 17.90  5.98
      Nose    11.03    7.02    11.68    6.77    10.38    7.35       Nose 11.66  7.01 12.42  6.85 10.90  7.23
      Mouth     5.81    4.88     6.22    5.41     5.40    4.36       Mouth  6.19  4.61  6.58  5.03  5.80  4.21
   Fear    Fear
      Eyes    15.55    6.17    15.48    7.28    15.62    4.96       Eyes 14.77  5.49 14.64  6.58 14.90  4.27
      Nose     9.33    6.83     9.98    6.78     8.67    6.96       Nose 10.13  7.12 11.26  7.16  8.99  7.03
      Mouth     5.02    4.40     5.37    4.71     4.68    4.12       Mouth  4.93  3.99  5.55  4.51  4.31  3.36
   Happiness    Happiness
      Eyes    16.15    6.74    15.85    8.28    16.45    4.90       Eyes 15.12  6.20 14.64  7.61 15.60  4.49
      Nose    10.40    7.86    10.14    8.23    10.66    7.63       Nose 10.99  7.30 11.27  7.93 10.71  6.76
      Mouth     6.38    4.24     6.54    4.95     6.22    3.47       Mouth  6.42  3.97  6.82  4.72  6.02  3.07
   Sadness    Sadness
      Eyes    16.83    6.69    15.72    7.86    17.94    5.21       Eyes 15.76  6.33 14.70  7.33 16.81  5.08
      Nose    11.33    8.52    12.76    8.82     9.89    8.13       Nose 11.77  8.41 13.25  8.78 10.29  7.91
      Mouth     5.61    4.84     6.70    5.77     4.53    3.48       Mouth  5.75  4.45  7.01  5.04  4.49  3.42
   Neutral    Neutral
      Eyes    17.12    7.41    17.11    8.93    17.13    5.68       Eyes 16.07  6.74 15.89  8.13 16.24  5.15
      Nose    10.28    8.44    10.32    8.70    10.24    8.35       Nose 10.98  8.05 12.04  8.47  9.91  7.61
      Mouth     5.89    4.76     6.92    5.62     4.86    3.52       Mouth  5.85  4.38  6.99  4.98  4.71  3.41
Task 2 Task 2
   Anger  1849.49 1349.19  1342.24  244.74  1356.14  173.91    Anger  6.20  4.45  4.33  0.80  4.57   0.77
   Fear  2221.55 1568.59  1544.58  306.54  1592.61  285.89    Fear  7.14  5.22  5.06  1.06  5.38  1.00
   Happiness  2485.76 1710.59  1722.26  343.54  1698.92  340.29    Happiness  7.45  5.46  5.30  1.01  5.62   0.87
   Neutral  2085.76 1491.96  1546.78  325.22  1437.14  239.26    Neutral  6.86  4.89  4.83   0.94  4.96  1.08
Task 3 Task 3
   Pos Soc  1325.56 3539.34  2391.81  491.99  2448.09  507.26    Pos Soc  5.24 12.79  8.70  1.49  9.24  1.96
   Neg Soc   679.70 2503.01  2256.17  490.55  2217.49  549.15    Neg Soc  2.75  9.06  8.31  1.46  8.46  1.82
   Pos NonSoc  1216.70 3272.47  1629.21  489.92  1433.22  411.20    Pos NonSoc  5.50 11.64  5.94  1.69  5.47  1.44
   Neg NonSoc   570.83 1612.90  1150.03  274.99  1150.59  295.22    Neg NonSoc  2.33  6.10  4.36   0.94  4.36  1.03
Task 4 Task 4
   Positive 11977.93 5894.14 10946.69 6163.15 13009.18 5548.73    Positive 33.99 15.71 29.89 16.12 38.08 14.46
   Negative 13999.36 6567.00 12979.80 7072.15 15018.92 5995.11    Negative 38.28 15.96 33.75 17.61 42.80 12.95
Note.  N = 25 for lonely and nonlonely group in Tasks 1 to 3. N = 24 for lonely and nonlonely group in Task 4. 
Task 1 = Face Task. Task 2 = Emotion Array Task.  Task 3 = Social and Nonsocial Array Task. Task 4 = Movie Task. 
Pos = Positive. Neg = negative. Soc = Social. NonSoc = Nonsocial.
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There were no main effects or interaction effects for loneliness groups. This indicates that, 
although there were differences in gazing behavior between emotions and AOIs for the 
entire sample, gazing behavior did not differ between lonely and nonlonely participants. 
Figure 2 shows an example for gazing behavior at four emotions. Results were similar 
when we included the filler items (i.e., contempt, disgust, and surprise) in the analyses. 
Task 2 (Emotion Array Task)
Table 3 shows the results of a 4 (Within Subjects; anger, fear, happiness, and neutral) by 2 
(Between Subjects; lonely vs. nonlonely) Repeated Measures ANOVA. Repeated contrasts 
showed that participants’ gaze duration was different for different emotions in the 
(happiness > [fear = neutral] > anger) (see Figure 3). For the number of fixations, we also 
found differences between emotions ([happiness = fear] > neutral > anger). Again, there 
were no main effects or interaction effects for loneliness, indicating that lonely and 
nonlonely participants had similar gazing behavior at the different emotions in terms of 
both gaze duration and number of fixations. In addition, we compared the number of 
times participants had their first fixation on each of the emotions (see Table 4). 
Table 2   Means and Standard Deviations for Percentage of First Fixations for Total 
Sample, Lonely and Nonlonely Participants for Task 2 and Task 3
Total Lonely Nonlonely
M SD M SD M SD
Task 2
   Anger 25.48 7.41 26.18 7.10 24.78 7.79
   Fear 27.66 9.13 26.73 8.43 28.60 9.86
   Happiness 20.74 8.41 21.45 9.14 20.03 7.74
   Neutral 26.12 7.40 25.64 7.75 26.60 7.16
Task 3
   Pos Soc 37.20 9.70 37.00 9.13 37.40 10.42
   Neg Soc 30.80 10.61 31.00 10.70 30.60 10.74
   Pos NonSoc 18.30 9.29 18.60 7.29 18.00 11.09
   Neg NonSoc 13.70 7.61 13.40 6.24 14.00 8.90
Note.  N = 25 for lonely and nonlonely group for both tasks. Pos = Positive. Neg = negative. Soc = Social. 
NonSoc = Nonsocial.
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Results showed a small but significant effect, indicating that participants were less likely 
to first look at happy faces than all other faces ([fear = neutral = angry] > happiness). There 
were no differences between groups, indicating that lonely and non-lonely participants 
had similar first fixations.
Task 3 (Social and Nonsocial Array Task)
Table 3 display results for a 4 (Within Subject; Image; positive-social, positive-nonsocial, 
negative-social, and negative-nonsocial) by 2 (Between Subject; lonely vs. nonlonely) 
Repeated Measures ANOVA. Results indicate that participants showed different gazing 
behavior at positive, negative, social, and nonsocial images ([positive social = negative 
social] > positive nonsocial > negative nonsocial), for both gaze duration and number of 
fixations (see Figure 4). Main effects and interaction effects for loneliness did not yield 
significance, indicating that lonely and nonlonely participants had similar gazing patterns 
at different types of images. Additionally, we looked at differences between lonely and 
non-lonely participants in first fixations on each of the images (see Table 4). Results 
showed that there was a main effect for type of image (Positive Social > Negative Social > 
Positive Nonsocial > Negative Nonsocial). No differences occurred between lonely and 
non-lonely participants. Thus, participants’ first fixations in both the lonely and nonlonely 
group were most often at the positive social images.
Figure 1   Corrected total fixation duration at eyes, nose, and mouth in Task 1 (Face Task) 
for lonely and nonlonely participants
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Figure 2   Heatmaps for gazing behavior across all participants for four emotions. 
Example heatmap for gazing behavior at different emotional expressions, 
namely (A) Angry (B) Fearful (C) Happy and (D) Sad
A
C
B
D
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Task 4 (Video Task)
Table 3 shows the results of a 2 (Within Subjects; positive vs. negative valence) by 2 
(Between Subjects; lonely vs. nonlonely) Repeated Measures ANOVA. Results indicate that 
there was a main effect for valence for both gaze duration and number of fixations (see 
Figure 5). Participants gazed longer and more often at AOIs within negative video clips 
than within positive video clips. In addition, there was a Loneliness by Valence interaction 
for the number of fixations. As both loneliness and valence only held two levels, we could 
not use post-hoc comparisons to establish whether the difference in valence held for 
both groups. Therefore, we ran a Repeated Measures ANOVA with two levels (Valence; 
positive, negative) for the two loneliness groups separately. Results indicated that 
participants fixated on the AOIs of the negative video clips more often than the positive 
video clips in both the lonely (F(1,21) = 8.82, p = .007, part. η2 = .30) and the nonlonely 
group (F(1,21) = 24.74, p < .001, part. η2 = .54), but this effect was stronger for the nonlonely 
group. Thus, all participants tended to fixate more often on the facial area of actors in 
video clips with a negative content compared to video clips with a positive content, and 
this difference between positive and negative video clips was stronger for nonlonely than 
for lonely participants. When we did not control for depression and social anxiety, we no 
longer found a difference between lonely and nonlonely participants.
Figure 3   Total fixation duration at emotions in Task 2 (Emotion Array Task) for lonely and 
nonlonely participants
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Curve Estimations
To examine whether loneliness may only be related to overt visual attention to social cues 
in the top range of loneliness scores, we used quadratic regressions (cf. Bangee et al., 
2014)  Within the lonely group, we predicted gazing duration and number of fixations 
from loneliness scores. None of the quadratic effects were significant, indicating that 
there was also no relation between loneliness and overt visual attention to social cues for 
extremely lonely participants. 
Table 4   Repeated Measures ANOVA Results for Percentage of First Fixations for Task 2 
(Emotional Array Task) and 3 (Social and Nonsocial Array Task) 
df        MS F η2
Task 2
   Social Anxiety 1.00 0.00 0.31 .01
   Depression 1.00 0.00 3.03 .06
   Loneliness 1.00 0.00 4.05 .08
   Error (between) 46.00 0.00
   Emotion 3.00 21.46       4.85** .10
   Emotion x Social Anxiety 3.00 1.97 0.44 .01
   Emotion x Depression 3.00 1.11 0.25 .01
   Emotion x Loneliness 3.00 3.21 0.73 .02
   Error (emotion) 138.00 4.42
Task 3
   Social Anxiety 1.00 0.00 0.00 .00
   Depression 1.00 0.00 0.69 .02
   Loneliness 1.00 0.00 0.00 .00
   Error (between) 44.00 0.00
   Image 2.96 5994.48       49.10*** .52
   Image x Social Anxiety 2.96 131.39 1.08 .02
   Image x Depression 2.96 50.18 0.41 .01
   Image x Loneliness 2.96 48.79 0.40 .01
   Error (Image) 136.23 122.08
Notes. ** p < .01. *** p < .001. Task 2 = Emotion Array Task.  Task 3 = Social and Nonsocial Array Task.
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Figure 4   Total fixation duration at different images in Task 3 (Social and Nonsocial Array 
Task) for lonely and nonlonely participants
Figure 5   Total fixation duration at AOIs in Task 4 (Video Task) for lonely and nonlonely 
participants
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Discussion
The goal of the present study was to examine whether lonely individuals show signs of 
hypervigilance for negative social information. We measured differences between lonely 
and nonlonely individuals in their overt visual attention to social cues. Results indicated 
that lonely participants did not differ from non-lonely participants in their overt visual 
attention to still images. Both lonely and nonlonely participants gazed longer and more 
often at the eyeregion of the face than at the mouth and nose region (Task 1, Face Task), 
especially in angry faces. When images with actors expressing happiness, fear, anger, and 
a neutral expression were presented simultaneously, participants gazed longer and more 
often at happy images than at other images, and gazed least at the angry images (Task 2, 
Emotion Array Task). In the third task (Social and Nonsocial Array Task), we found that 
participants looked longer and more often at social images than at nonsocial images, and 
looked longer and more often at positive images than at negative images. When 
participants viewed video clips of positive and negative conversations (Task 4, Video Task), 
they fixated longer and more often at the facial area of the actors in negative video clips 
compared to positive video clips. For the number of fixations, this effect was stronger for 
non-lonely participants than for lonely participants.
 These findings seem to imply that lonely individuals do not differ from nonlonely 
individuals in one of the first steps of processing social cues, namely overt visual attention 
to social cues. The results in the present study are in contrast with findings in social 
anxiety research, which provide broad evidence that socially anxious individuals are 
hypervigilant for social threat. A review article revealed that, with very few exceptions, 
social anxiety is related to hypervigilance for socially threatening information (specifically 
facial expressions) in terms of heightened emotion recognition, interpretation, memory 
and overt and covert attention to threatening information, using a variety of stimuli and 
paradigms (Machado-de-Sousa et al., 2010). In social anxiety, evidence is found both for an 
overall hypervigilance for socially threatening information, and for initial hypervigilance 
followed by avoidance of these cues (Buckner, DeWall, Schmidt, & Maner, 2009). In the two 
studies that have been conducted on the relation between loneliness and visual attention 
to socially threatening information, both patterns have been found. Lonely children 
seemed to show difficulty to disengage from socially threatening information, whereas 
lonely adults seemed to show initial hypervigilance followed by avoidance of socially 
threatening cues (Bangee et al., 2014; Qualter, Rotenberg, et al., 2013). In the current study, 
we did not find any link between loneliness and visual attention to social cues, either for 
positive or negative cues, across a variety of tasks. This could indicate that in loneliness, in 
contrast with social anxiety, the link with overt attention to social cues does not exist as 
clearly as in social anxiety.
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 This could indicate that biased processing of social information in lonely individuals 
emerges in later stages of social information processing, as seems to be the case in, for 
instance, depression and borderline personality disorder (cf. von Ceumern-Lindenstjerna 
et al., 2010). For instance, threatening images may be prioritized in encoding irrespective 
of the visual attention that is given to these cues (Anderson, Christoff, Panitz, De Rosa, & 
Gabrieli, 2003). In line with this, earlier research showed that lonely individuals seem to 
have greater activation of the visual cortex in response to viewing social negative images 
compared to negative images with objects, which indicates that lonely individuals may 
be more sensitive for these negative social cues (Cacioppo & Hawkley, 2009). Thus, 
although lonely individuals did not seem to give more overt attention to negative social 
cues based on the present study, their covert attention to these cues may still differ. 
Processing of these cues might get prioritized over other cues, and memory for these 
cues may be increased. Regarding our research, lonely participants may have interpreted 
the cues we presented to them more negatively than the nonlonely participants, may 
have had biased memory for these cues, or may have showed a different behavioral 
response to these cues. Indeed, earlier research shows ample evidence for differences 
such as these in later stages of social information processing, such as a hostile attribution 
bias, withdrawn behavior, and increased memory for social cues (Gardner et al., 2005; 
Qualter, Rotenberg, et al., 2013; Watson & Nesdale, 2012). 
 Thus, one possible explanation of our findings is that lonely individuals indeed do 
not show hypervigilance to social cues, but show only biases in other stages of information 
processing. Alternatively, lonely individuals may in fact be hypervigilant to social cues, but 
only under specific conditions. First, lonely individuals may only show increased overt 
attention to specific social cues that convey rejection. Indeed, earlier research indicated 
that for different forms of psychopathology, different types of stimuli may be relevant 
(Gotlib et al., 2004).  In the few other studies that have looked at the relation between 
loneliness and overt visual attention to social cues (Bangee et al., 2014; Qualter, Rotenberg, 
et al., 2013), the negative cues that were used were videotaped in schoolyards and 
depicted clear situations of rejection. In contrast, in our study we used a broad body of 
stimuli that included general facial expressions (Task 1 - Face Task and 2 - Emotion Array 
Task), negative social images such as violent behaviors (Task 3 - Social and Nonsocial Array 
Task) and sad or angry conversations (Task 4 - Video Task). Hence, these negative cues did 
not explicitly depict situations of rejection. Possibly, loneliness is only related to hyper- 
vigilance towards social threat in terms of rejection.
 Second, lonely individuals may only show hypervigilance for negative social cues in 
situations and towards stimuli in which actual rejection or acceptance is at stake. Earlier 
research on social anxiety indicated that especially socially threatening information that 
was self-relevant seemed to activate biased processing of these cues (Gotlib et al., 2004). 
Indeed, the stimulus material used by Qualter et al. (Qualter, Rotenberg, et al., 2013) and 
Bangee et al. (Bangee et al., 2014) showed scenes from a playground. These video clips 
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may have been more ecologically valid than the images and videos used in the present 
study. Participants may have been more engaged with these video clips, leading to higher 
identification with the children displayed in these clips. Thus, there may in fact be a 
difference between lonely and nonlonely individuals in their overt visual attention to 
social cues, but we were unable to detect it as our tasks may not have been socially 
relevant enough to trigger hypervigilance for negative social cues. Some researchers 
argue that the study of social gaze behavior could benefit from designs using active 
participation in social interaction, as processing of more life-like social information could 
differ from information as being processed in a lab environment (Pfeiffer, Vogeley, & 
Schilbach, 2013). Future research is obviously needed to examine whether or not loneliness 
is in fact related to differential overt visual attention to social cues in real life interactions. 
 Third, loneliness may be only related to hypervigilance to negative social information 
for certain lonely individuals. For instance, it might be possible that loneliness is only 
related to hypervigilance for negative social cues in certain age groups whose social and 
emotional skills are still developing. Earlier research showed differences in patterns of 
overt visual attention to rejection cues between lonely children and older adolescents. 
Biases in overt visual attention to social cues may only arise in age-groups that were not 
included in the present study, such as children or older adolescents (Bangee et al., 2014; 
Qualter, Rotenberg, et al., 2013). In addition, hypervigilance to negative social information 
may only arise in certain types of lonely individuals. For instance, possibly everyone who 
experiences some threat to the belonging regulation system may show increased 
attention to social cues in general, but this may shift to hypervigilance for negative social 
cues only for chronically lonely individuals (Cacioppo et al., 2009; Gardner et al., 2005; 
Pickett & Gardner, 2005; Pickett et al., 2004). In the present study, we only included young 
adults, and due to the correlational nature of our data, we were unable to distinguish 
temporary lonely from chronically lonely individuals.  Future research could explore the 
possibility that only certain types of lonely individuals may be hypervigilant for negative 
social cues. 
 One of the strong points of the present study is the use of four different eye-tracking 
tasks, which allowed us to do a within-sample replication of our finding that loneliness 
does not seem to be related to overt visual attention to social cues. The overall main 
effects (i.e., gazing behavior of the entire sample) were in the direction we expect for a 
healthy population. For instance, in accordance with earlier research, we found highest 
gazing towards the eye region of the face in Task 1 (Face Task), and preference for social 
images over nonsocial images in Task 3 (Social and Nonsocial Task) (Klin, Jones, Schultz, 
Volkmar, & Cohen, 2002; Murphy & Isaacowitz, 2008). Thus, we think that our tasks were 
well designed and suitable to detect differences in overt attention to negative social cues. 
Of course, because we only used one sample for all four tasks, there still is a possibility that 
our findings are specific for our sample, although we have no reason to assume that our 
sample of lonely individuals was not comparable to other samples. 
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 One of the limitations of the present study is that we used only highly educated 
female participants. Although we have no reason to assume that visual attention to social 
cues may be different for males, or individuals from other educational backgrounds, the 
sample in the present study may not be generalizable to the general population. 
Therefore, future research should explore the relation between loneliness and visual 
attention in different samples such as males or individuals from a lower educational 
background. Another limitation of the present study is the use of non-lonely participants 
as a contrast group. Research on loneliness thus far has been aimed at the most lonely 
people. As a result, we cannot draw conclusions about possible differences between 
people who experience average, high or low feelings of loneliness. Future research might 
address the issue of whether nonlonely participants may show certain biases as well.
 Future research should explore the possibility that differences in processing of social 
information may occur in later stages of social information processing. Moreover, in a 
real-life interaction task, lonely and nonlonely participants could be exposed to a 
confederate displaying negative or positive social cues. In such an experiment, behavioral 
responses of lonely and nonlonely participants could be measured. Future research could 
also benefit from combining an eye-tracking approach with an EEG approach. By 
combining these approaches, future research could reveal differences in overt and covert 
processing of social information by lonely and nonlonely individuals. Additionally, future 
research could examine whether loneliness might be related to hypervigilance to 
negative social cues, but only under specific conditions. 
Conclusion
All in all, we did not find evidence that lonely individuals  are hypervigilant for negative 
social cues. Both lonely and nonlonely individuals tend to gaze longer and more often at 
areas that convey most social information, such as the facial area and specifically the eye 
region. This could indicate that  biased processing of social information in lonely 
individuals emerges in a later stage of social information processing. Alternatively, 
hypervigilance for negative social cues may only become apparent for specific cues (e.g., 
rejection cues), in specific situations (e.g., situations in which actual rejection or acceptance 
is at stake), or for certain lonely individuals (e.g., chronically lonely individuals). Notwith-
standing alternative explanations, based on our research, we have no evidence for a 
relation between loneliness and hypervigilance for negative social cues. 
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Supplementary Table S1  Frame Numbers for IAPS Images Task 3
Positive Negative
Social Nonsocial Social Nonsocial
1340 1410 2278 1114
2151 1440 2312 1202
2156 1540 2455 1270
2158 1590 2456 1275
2222 1722 2590 6020
2274 5210 2703 6610
2340 5665 2718 6800
2341 5814 2900 7078
2347 5825 6242 7136
2373 5990 6571 7520
2398 7200 6832 7521
4628 7250 9220 9000
4640 7260 9415 9001
5831 7330 9419 9610
7499 7390 9424 9623
8032 7405 9520 9830
8040 7430 9530 9832
8380 7492 9900 9909
8400 8500 9926 9912
8420 8501 9927 9930
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Abstract
Based on the belongingness regulation theory (Gardner et al., 2005, Pers. Soc. Psychol. Bull., 
31, 1549), this study focuses on the relationship between loneliness and social monitoring. 
Specifically, we examined whether loneliness relates to performance on three emotion 
recognition tasks and whether lonely individuals show increased gazing towards their 
conversation partner’s faces in a real-life conversation. Study 1 examined 170 college 
students (M
age
 = 19.26; SD = 1.21) who completed an emotion recognition task with dynamic 
stimuli (morph task) and a micro(-emotion) expression recognition task. Study 2 examined 
130 college students (M
age
 = 19.33; SD = 2.00) who completed the Reading the Mind in the 
Eyes Test and who had a conversation with an unfamiliar peer while their gaze direction 
was videotaped. In both studies, loneliness was measured using the UCLA Loneliness 
Scale Version 3 (Russell, 1996, J. Pers. Assess., 66, 20). The results showed that loneliness 
was unrelated to emotion recognition on all emotion recognition tasks, but that it was 
related to increased gaze towards their conversation partner’s faces. Implications for the 
belongingness regulation system of lonely individuals are discussed.
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Introduction
Loneliness is generally defined as a negative emotional response to the experience of a 
discrepancy between people’s desired social relations and their actual social relations 
(Perlman & Peplau, 1981). Up to 80% of the general population feels lonely occasionally, 
but about 15–30% of the general population experiences chronic feelings of loneliness 
(Heinrich & Gullone, 2006). Loneliness has severe negative consequences for both physical 
and mental health (Hawkley & Cacioppo, 2010). The need to belong theory may explain 
why loneliness has such detrimental effects (Cacioppo et al., 2006; Gardner et al., 2005). 
According to this theory, all humans have an innate motivation or need to form intimate 
connections with others (Baumeister & Leary, 1995; Maslow, 1943). This need may be as 
strong and as vital for human survival as the need for food and shelter (Cacioppo et al., 
2006). When individuals feel that their level of belongingness is threatened, a motivation 
to restore their belongingness to an acceptable level is triggered (Leary, 2004). Lonely 
individuals experience their social life as unsatisfying. Possibly, they experience a chronic 
unmet need to belong, leading to continued attempts to increase the level of 
belongingness.
 The level of belongingness can be restored through increased social monitoring. 
Belongingness regulation theory (Gardner et al., 2000; Pickett et al., 2004) states that 
individuals’ social monitoring system is activated when they have heightened belongingness 
needs. This activation implies that they start to monitor their environment more closely to 
pick up social cues, which they can use to prevent rejection and gain inclusion (Lavigne, 
Vallerand, & Crevier-Braud, 2011). Heightened social monitoring can emerge in the form of 
heightened attention to social cues and better decoding of social cues (Gardner et al., 
2005; Pickett et al., 2004). This theory implies that if belongingness regulation works 
similarly in lonely and non-lonely individuals, lonely individuals should show increased 
activation of the social monitoring system because they experience insufficient belonging 
(Gardner et al., 2005). Alternatively, lonely individuals’ belongingness regulation system 
might be deficient, due to which lonely individuals might show decreased social 
monitoring compared to non-lonely individuals. Such decreased monitoring would 
become apparent in low attention to social cues and difficulties in decoding social cues 
(e.g., diminished emotion recognition abilities). Indeed, some studies seem to suggest 
that loneliness is related to a social skills deficit (Segrin, 1999). Because the empirical 
evidence supports both hypotheses, this study aims to clarify whether differences exist 
between lonely and non-lonely individuals in the workings of their belongingness 
regulation system, specifically as regards social monitoring.
 Loneliness has been examined in relation to social monitoring in several studies, 
yielding different results. First, some studies indicated that loneliness is related to 
heightened social monitoring. The findings with eye-tracking methodology, for instance, 
showed that high loneliness was related to longer gaze towards threatening social stimuli 
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in movie clips showing children on the playground (Qualter, Rotenberg, et al., 2013). 
Furthermore, loneliness was related to a stronger visual cortex activation in response to 
images of negative social cues involving people (Cacioppo et al., 2009) and to higher 
attention to vocal emotional tone when listening to audio tapes (Gardner et al., 2005). 
These findings indicated that loneliness might relate to stronger activation of the social 
monitoring system by means of heightened attention to social cues. 
 Second, other studies indicated that loneliness is related to decreased social 
monitoring. For instance, some evidence suggests that loneliness is related to smaller 
grey matter volume in the left posterior superior temporal sulcus, which is related to 
earlier stages of social perception and may indicate lower abilities to decode social cues 
(Kanai et al., 2012). Lonely individuals’ lower efficiency in perceiving eye-gaze direction 
mediates this relation. This pattern of findings suggests that lonely individuals may have 
deficiencies in social perception. In addition, Cacioppo et al. (2009) showed that loneliness 
was related to weaker ventral striatal activation when viewing positive social images, 
indicating that lonely individuals may be less sensitive to these positive cues. These 
studies seem to indicate that loneliness may relate to a decreased social monitoring 
evidenced by a deficiency in social cue perception. 
 Third, loneliness may be unrelated to social monitoring altogether. So far, the effect 
sizes in studies that tested a relation between loneliness and social monitoring – both for 
positive and negative social cues – have generally been small. In addition, Kanai et al. 
(2012) reported loneliness to be unrelated to the ability to differentiate between emotions. 
Possibly, differences between lonely and non-lonely individuals do not arise from the way 
in which lonely individuals attend to and decode social cues but rather from the way in 
which they interpret or use those cues to gain inclusion. Overall, as of yet, the relation 
between loneliness and social monitoring is unclear. Loneliness may or may not relate to 
heightened social monitoring or decreased social monitoring. To establish whether lonely 
individuals’ belongingness regulation system differs from that of nonlonely individuals, 
in-depth analyses of various steps of social information processing are needed. 
 In this study, we first zoomed in on the relation between loneliness and emotion 
recognition. Emotions are important social cues, as they convey information about the 
inner state of the person expressing them and may reflect that person’s willingness to 
include or reject others (Ekman, 1993). Emotion recognition can thus be argued to be a 
key element in social monitoring (Pickett et al., 2004), as it reflects ability in decoding 
social cues. 
 Research on the relation between loneliness and emotion recognition has yielded 
mixed results. One study showed that loneliness related to better emotion recognition 
among college students (Gardner et al., 2005). In contrast, loneliness was related to a 
lower ability to recognize emotions in another college student sample (Zysberg, 2012). 
Still, non-significant associations between loneliness and emotion recognition have also 
been reported (Kanai et al., 2012). These different findings may have emerged because of 
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differences in sample sizes, the measures of loneliness (i.e., loneliness was defined as 
having few friends by Gardner et al., 2005, instead of the discrepancy between desired 
and actual social relations), and the type of emotion recognition task. We used three 
different tasks to measure emotion recognition in order to examine different aspects of 
emotion recognition. By combining different types of measurement, we can examine 
functional differences in the activation of the social monitoring system in terms of 
emotion recognition by lonely and non-lonely individuals.
 In the first task, we examined the ability and speed of emotion recognition in short 
movie clips of faces that change from a neutral to an emotional expression. In the second 
task, we examined the ability to recognize micro-expressions, which are very brief 
emotional expressions. In the third task, we examined the ability to recognize subtle or 
complex emotions from the eye region of the face only. In addition to these computer 
paradigms, in the fourth task, we examined social monitoring in a real-life conversation. A 
possible explanation for the mixed results regarding social monitoring of lonely individuals 
that have been found so far may be that loneliness is in fact related to altered brain 
structure and function (Cacioppo & Hawkley, 2009; Cacioppo et al., 2009; Kanai et al., 
2012), but these differences in social perception may only come to the fore in situations 
that matter to the lonely individual. That is, it may be less relevant to show increased 
monitoring of social cues embedded in movie clips and images, because actual inclusion 
or rejection is not at stake. This study is the first to examine social monitoring in lonely 
individuals using a real life conversation task. 
 We examined whether participants’ loneliness related to duration of gaze at the face 
of an unfamiliar peer. Facial expressions are one of the most important ways to reveal 
emotions (Ekman, 1993). By looking at people’s faces, or more specifically their eyes, 
information can be gained about their mental state and potentially about their response 
to and evaluation of their interaction partner (Kleinke, 1986; Nomura & Yoshikawa, 2011). 
Thus, faces reveal relevant information about people’s willingness to accept or reject their 
interaction partner. Therefore, they can be considered as the most important sources of 
social cues (Argyle & Cook, 1976; Frischen, Bayliss, & Tipper, 2007). In this study, increased 
gazing at conversation partners’ faces may indicate heightened social monitoring. 
 In sum, this study examines the association between loneliness and social monitoring 
in four different tasks. Because research so far has shown mixed results, we do not put 
forward concrete hypotheses regarding this association. If the belongingness regulation 
system in lonely individuals works similarly to that of non-lonely individuals, loneliness 
would be related to higher speed and accuracy of emotion recognition in the morph task 
(Task 1, Study 1), better recognition of micro-expressions (Task 2, Study 1), better 
recognition of subtle emotional expressions (Task 3, Study 2), and increased gazing 
towards the face of a conversation partner in real-life conversations (Task 4, Study 2). 
Alternatively, loneliness may be related to a deficit in the belongingness regulation 
system, resulting in decreased activation of the social monitoring system. In that case, 
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loneliness can be expected to relate negatively to scores on the emotion recognition 
tasks and to a decreased gazing during the conversation. Finally, loneliness may not be 
reflected in emotion recognition skills and gazing in social interaction at all because 
differences between lonely and non-lonely individuals may only become apparent in 
later stages of the belongingness regulation system, such as behavioural responses to 
social cues. In all analyses, we controlled for depression and social anxiety, as these 
measures are highly interrelated, making it important to control for the influence of 
depression and social anxiety when examining loneliness (Craig & Harvey, 1988).1
Study 1
In the first study, we used two different emotion recognition tasks to examine the relation 
between loneliness and emotion recognition. First, we used a morph task (Niedenthal, 
Halberstadt, Margolin, & Innes-Ker, 2000), which consists of 10-s movie clips of a morph 
presented between a neutral face and a face displaying an emotional expression. 
Participants were instructed to press the space bar as soon as they recognized the 
emotion. Response times in this task can be used to examine whether loneliness is related 
to the amount of social information that individuals need to draw conclusions about 
emotional expressions (Niedenthal et al., 2000). This task is considered a valid measure of 
emotion recognition because the dynamic stimuli in this task are more similar to the 
ever-changing facial expressions we see in our daily lives compared to still images (Karow 
& Connors, 2003). The task has been used to demonstrate differences in emotion 
recognition speed and accuracy in depressed and socially anxious individuals (Joormann 
& Gotlib, 2006). Low response times and high accuracy on this task are signs of increased 
social monitoring. Second, we examined whether loneliness was related to the ability 
to recognize micro-expressions. Micro-expressions are very briefly and involuntarily 
expressed emotions (Ekman & Friesen, 1975). People show micro-expressions usually in 
the upper or lower part of their faces when they try to conceal or suppress their true 
emotions, especially when these emotions are highly intensive (Porter & ten Brinke, 2008). 
The ability to recognize micro-expressions has not been examined in relation to loneliness yet, 
but an impaired ability has been reported for forms of psychopathology associated with 
impaired social cognitive functioning (Swart, Kortekaas, & Aleman, 2009). Thus, micro- 
expression recognition seems to be a valid instrument to measure social monitoring. 
1 Results were similar when we analysed data without these control variables. Only the effect of loneliness 
on sad microexpressions that were presented for 125 ms (short) (Study 1, Task 2) became significant (β = 
.16, t [1, 172] = 2.12, p = .034). 
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Method 
Participants. Overall, 192 female undergraduate social sciences students were recruited 
to participate in the study in exchange for course credit. Due to technical problems, the 
data were not stored for 13 participants. Furthermore, four participants were aware of the 
study aims and were therefore removed from data analyses.2 In addition, the data were 
not analysed for one person because of doubts about the reliability of the data due to 
extremely short reaction times, and another participant was dropped from the analyses 
of the morph task because she had misunderstood the task. The data for all other 
participants were included. Thus, the final sample was N = 173 for the morph task and N = 
174 for the micro-expression task. Participants’ age varied from 17 to 24 years (M = 19.26, 
SD = 1.21).
Procedure. Participants were recruited through an online recruitment system. They arrived 
at the laboratory individually and completed all measures on a computer. Participants 
consecutively completed two emotion recognition tasks and the questionnaires. The 
order of the two emotion recognition tasks was random for each participant. The two 
emotion recognition tasks were separated by eight questions designed to be distracting 
(e.g., ‘How many days do you think temperature will rise above 30°C this summer?’). 
Completion of all measures took approximately 35–45 min.
Experimental tasks and measures.
Morph task. The morph task consisted of 48 video clips consisting of the morphing of a 
neutral face into a face with an emotional expression (Heuer, Lange, Isaac, Rinck, & Becker, 
2010). These video clips lasted 10 s and consisted of 100 frames (see Figure 1 for five 
example frames). 
2 Results were similar when we analyzed data including these participants.  
Figure 1   Five frames of a morph of face with a neutral to fear emotional expression, 
including the first (0%) and last (100%) frames
0% 25% 50% 75% 100%
58 | Chapter 3
To create the video clips, we used images from the Radboud Faces Database (RAFD; 
Langner et al., 2010), which were cropped with an ovoid mask and converted to grey scale 
to ensure that external cues, such as hair and ears, would not be distracting. The images 
pictured 12 different actors (five female), each expressing four emotions (i.e., anger, fear, 
sadness, and happiness). These emotions are considered to be the basic emotions (Tracy 
& Randles, 2011). The resolution of the video clips was 256 x 256 pixels. 
 First, participants saw a sample movie clip of a complete morphing between a 
neutral face and a full emotional expression. Then, we instructed participants to press the 
spacebar as soon as they recognized an emotion in the movie clip they watched. When 
participants pressed the spacebar, the clip disappeared and participants had to indicate 
the emotion that they recognized by clicking on one of the four options. After participants 
indicated and confirmed their choice, a fixation cross appeared in the centre of the screen 
for 500 ms after which a new stimulus was shown. The order of the stimuli was randomized 
for each participant. For each participant, we calculated average reaction time (speed) 
and summed the number of correctly identified emotions (accuracy) across trials. The first 
two trials were practice trials and were not used to calculate speed and accuracy. Outliers 
for speed and accuracy scores were defined as a deviation of more than 3 SDs from the 
mean and were trimmed to be equal to the closest non-outlier value.
Micro-expression task. The micro-expression task was based on the Micro-expression 
Training Tool developed by Ekman (2003). We showed participants images of a neutral 
face, which was briefly replaced by a face of that same actor showing an emotional 
expression. To ensure that participants would not learn when to pay attention to the 
onset of the micro-expression, we varied the duration of the neutral expression between 
750 and 1,500 ms. The neutral facial expression after the micro-expression was always 
shown for 1,000 ms. Literature on micro-expressions is not conclusive about the duration 
of micro-expressions in real-life situations (Shen, Wu, & Fu, 2012). Therefore, we decided to 
include both 67 millisecond (short) and 120 ms (long) micro-expressions. 
 Images were taken from the RAFD (Langner et al., 2010), and they were cropped with 
an ovoid mask and converted to grey scale to ensure that distracting features, such as hair 
and ears, would not influence performance. Participants viewed images of 16 actors 
(eight female) each displaying seven emotions. For this study, we used only four basic 
emotions (i.e., anger, fear, sadness, and happiness).3 For each participant, we calculated 
the number of correctly identified emotions for each of the micro-expression durations. 
We included three practice trials picturing another actor. These scores were not used in 
the analyses. Scores on the micro-expression task that were more than 3 SDs from the 
mean were trimmed to equal the closest non-outlier value. Accuracy was measured by 
calculating the percentage of correctly identified emotions. 
3 Analyses were performed for surprise, contempt, and disgust as well; none of which were significantly 
related to loneliness.
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Loneliness. Participants indicated how often they experienced feelings of loneliness
and connectedness using a Dutch version of the UCLA Loneliness Scale Version 3 (UCLA; 
Russell, 1996). This scale consists of 20 items (e.g., ‘How often do you feel left out?’) rated 
on a 4-point scale ranging from 1 = never to 4 = always. Higher scores indicated higher 
feelings of loneliness (α = .90).
Control measures.
Depression. To measure the extent to which participants experienced depressive symptoms, 
we used a Dutch translation of the Center for Epidemiologic Studies- Depression scale 
(Ces-D; Radloff, 1977). This scale comprises 20 items assessing the experience of depressive 
symptoms during the past week (e.g., ‘In the last week, I felt that everything I did was an 
effort’). The items were measured on a 5-point scale ranging from 0 (rarely or none of the 
times = <1 day) to 4 (most or all of the time = 5–7 days) (α = .90).
Social anxiety. We used the Social Phobia Inventory (SPIN; Connor et al., 2000) to measure 
symptoms of social anxiety, that is fear, avoidance, and physical reactions (e.g., ‘I avoid 
talking to people I don’t know’). Participants indicated how often they felt or behaved in 
a certain way during the past week on a scale ranging from 0 (not at all) to 4 (extremely) 
(α = .92).
Results
Descriptive statistics. Table 1 depicts means and standard deviations for loneliness, 
speed and accuracy in the morph task, and accuracy in identifying emotions in the mi-
cro-expression task for stimuli presented for 67 ms (short) and 120 ms (long). The average 
loneliness score is somewhat lower compared to the average loneliness score for students 
as measured in the validation study for the UCLA Loneliness Scale Version 3 (Russell, 1996).
Morph task. We first examined speed and accuracy of emotion recognition in the whole 
sample using repeated measures analyses of variance (MANOVA). Results showed 
significant differences between emotions regarding both speed, F(3, 170) = 495.09, p < 
.001, and accuracy, F(3, 170) = 142.82, p < .001, of emotion recognition. Participants were 
faster and better at recognizing happiness compared to all other emotions, and they 
were slower and made more errors when recognizing sadness compared to all other 
emotions. Because of these differences, we conducted subsequent analyses separately 
for the four emotions. To examine whether loneliness was related to social monitoring, 
we examined the relation between loneliness and speed and accuracy of emotion 
recognition in the morph task using stepwise regression. We added social anxiety and 
depression as the control variables in Step 1 and added loneliness in Step 2.1 The results 
showed no relations between loneliness and the speed of emotion recognition (beta 
weights for loneliness ranged from β = .01 [p = .96] to β = .07 [p = .52]). For accuracy, there 
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Table 1   Descriptives of Loneliness, and Scores of Morph Task and Micro-Expression 
Task 
Variable M SD
Study 1
Loneliness 31.98 8.41
Morph task speed (ms)
 Total  5535.05  710.30
 Anger  5791.50  882.78
 Fear  5859.17  916.47
 Sadness  6498.05  959.87
 Happiness  3991.47  598.12
Morph task accuracy 1
 Total 91.09 5.11
 Anger 90.80 9.56
 Fear 90.27 10.64
 Sadness 84.10 11.23
 Happiness 99.18 2.65
Micro-expressions total 63.73 10.79
Micro-expressions short2
 Total 58.08 26.07
 Anger 56.90 26.08
 Fear 41.52 24.12
 Sadness 38.51 21.94
 Happiness 95.40 8.09
Micro-expressions long3
 Total 69.38 12.25
 Anger 64.44 24.65
 Fear 56.97 25.45
 Sadness 58.12 24.85
 Happiness 97.98 4.61
Study 2
Loneliness 31.17 7.76
RMET4 scores 25.27 2.78
Gaze duration
 Conversation 1 197.08 47.38
 Conversation 2 182.95 50.22
Notes. 1Percent correctly identified emotions. 2 Stimuli presented for 67 ms. 3 Stimuli presented for 120 ms. 4 
Reading the Mind in the Eyes Test.
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was a small effect for the emotion anger (β = .25, p < .05), indicating that loneliness was 
related to superior ability to recognize angry emotional expressions. The results revealed 
no relation between loneliness and accuracy to recognize other emotions (beta weights 
for loneliness ranged from β = .02 [p = .83] and β = .13 [p = .20]). Thus, loneliness was 
related only to the ability to recognize angry emotions, although with a small effect, but 
not to the ability to recognize other emotions or the speed of emotion recognition.
Micro-expression task. To examine whether there were differences in the recognition of 
micro-expressions in the whole sample, we used repeated measures ANOVA. Results 
indicated that participants performed differently for different emotions, F(3, 171) = 601.93, 
p < .001, and performed better for stimuli presented for a long period compared to stimuli 
presented for a shorter period, F(1, 173) = 193.85, p < .001. Therefore, we performed all 
analyses separately for short and long periods as well as for the four emotions. 
 To examine whether loneliness was related to social monitoring, we examined whether 
performance on the micro-expression task was related to loneliness using regression 
analyses. In the first step, we added depression and social anxiety as the control variables. 
In the second step, we added loneliness using the stepwise entry method. Loneliness was 
not related to any of the micro-expression measures (beta weights between β = -.15 
[p = .13] and β = .14 [p = .17]). Thus, micro-expression recognition was not related to 
loneliness, irrespective of the duration of the presented emotions. 
Conclusion and Discussion
The results indicated that, overall, loneliness was not related to the speed or accuracy 
with which the participants recognized emotions. This pattern indicates that, at least 
when it comes to emotion recognition (i.e., decoding social cues), lonely individuals do 
not perform better compared to non-lonely individuals, which would have been a sign 
indicating increased social monitoring. Neither do they perform worse compared to 
nonlonely individuals, which would have been a sign of a deficient belongingness 
regulation system. This pattern of findings indicates that loneliness may not be related to 
social monitoring, at least when it comes to emotion recognition. The only effect that 
reached significance was the relation between loneliness and the accuracy of recognizing 
angry emotional expressions in the morph task. This effect should be interpreted with 
caution because of low variability, most participants had a very high recognition score for 
anger. Nevertheless, one explanation for this finding may be that compared to the other 
emotions that were included, anger may be the most interpersonally relevant emotion 
because it might be the most likely emotion of the four to signal rejection. The fact that 
we only found an effect for anger on the morph task and not the micro-expression task 
may be due to the dynamic images shown in the morph task, which may resemble actual 
social situations more than the still images used in the micro-expression task. 
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 In addition, we only used vividly expressed basic emotions, which may trigger 
increased social monitoring in all individuals, both lonely and non-lonely as they provide 
very clear social cues. Possible differences in the workings of the belongingness regulation 
system between lonely and non-lonely participants may only become apparent in more 
subtle emotions. In our second study, we tested the possibility that loneliness may only 
be related to increased social monitoring of more subtle social cues and the possibility 
that lonely individuals show increased social monitoring only in situations that are relevant 
for actual inclusion or rejection in a real-life situation.
Study 2
The first goal of the second study was to examine the relation between loneliness and 
emotion recognition of subtle social cues using the Reading the Mind in the Eyes Test 
(RMET; Baron-Cohen, Wheelwright, Hill, Raste, & Plumb, 2001) (Task 3). Whereas the 
emotions used in the first study very vividly expressed basic emotions (i.e., anger, fear, 
sadness, and happiness), the emotions in the RMET were more subtle and not vividly 
expressed (e.g., insisting, fantasizing, and preoccupied). The task was designed to identify 
very subtle differences in individuals’ social sensitivity. The scores on the RMET have been 
positively related to social anxiety (Sutterby, Bedwell, Passler, Deptula, & Mesa, 2012). This 
finding indicates that the RMET may be related to differential social cue perception, which 
may also hold for lonely individuals.
 The second goal was to examine whether loneliness was related to social monitoring 
in real-life situations (Task 4). To this end, we paired unfamiliar participants with each other 
and invited them to talk about several socially relevant topics. We systematically observed 
and coded their gazing behaviour during this conversation to examine whether 
participants gazed in the direction of their conversation partners’ faces, which is one of 
the most important sources for social cues (Argyle & Cook, 1976; Frischen et al., 2007). 
Method 
Participants. Participants in this study were 130 female undergraduate students who 
participated in exchange for course credit. As gaze data were missing for one person, the 
analyses for the conversation task were conducted for 64 dyads. Age ranged from 17 to 27 
years (M = 19.33, SD = 2.00). 
Procedure. Participants were recruited through an online recruitment system, where 
they indicated a preferred timeslot. For each timeslot, we invited two participants who 
were thereby automatically paired for the conversation task. Upon their arrival in the 
laboratory, participants completed a short distracting questionnaire about their hobbies 
and favourite TV shows. Following this questionnaire, they were brought to the bar 
laboratory, which is a naturalistic environment that looks like a bar. Here, the participants 
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were seated facing each other. Behind each chair was a lamp containing a hidden camera 
that was directed at the face of the participant sitting on the opposing chair (cf., Van 
Straaten, Engels, Finkenauer, & Holland, 2009). These lamps were approximately 6 feet 
apart (1.85 m). The experimenter then instructed participants to talk about the nightlife 
in their city. After 5 min, the experimenter returned and, after a short break, instructed 
the participants to talk about their favourite television series for another 5 min. After 
the conversation task, participants returned to a private room where they completed 
questionnaires and the RMET.
Measurements.
Reading the Mind in the Eyes Test. The Reading the Mind in the Eyes Test – revised (RMET; 
Baron-Cohen et al., 2001) was used to measure the participants’ ability to infer the mental 
state of a person who is experiencing an emotion by examining a photograph of the eye 
region of that person (e.g., reflective, tentative, and despondent). Participants saw 36 
photographs of eye regions and had to pick the correct description from four options. We 
summed the number of correctly identified emotions in the analyses.
Gaze duration. Gaze duration refers to the total duration that an individual gazes at the 
face region of her conversation partner during the conversation. Both conversation tasks 
were time coded into gaze (i.e., gaze directed at the face region of the conversation 
partner) or non-gaze (i.e., all other events, such as averted gaze).We calculated gaze 
duration by summing the duration of all gaze events within one conversation task, 
correcting for the exact duration of the conversation. Three coders were trained to code 
the gazing behaviour of each participant using Noldus Observer (Version 5). The interrater 
reliability was calculated on 16% of the data and was satisfactory (κ = .77, range = .68 – .85).
Loneliness. Loneliness was measured using the same Dutch translation of the UCLA 
Loneliness Scale Version 3 (Russell, 1996) as used in Study 1 (α = .89).
Control measures.
Depression. We used the Dutch translation of the Beck Depression Inventory version 2 
(BDI-II; Van der Does, 2002) to measure depressive symptoms. This measure consists of 
21 items measuring the severity of depressive symptoms during the past 2 weeks on a 
4-point Likert scale ranging from 0 to 3 (α = .84).
Social anxiety. Social anxiety was measured using the Dutch version of the Social Phobia 
and Anxiety Inventory (SPAI-18; De Vente, Majdandžić, Voncken, Beidel, & Bögels, 2013), 
which consists of 18 items measuring symptoms of social anxiety and social phobia. All 18 
items, including 13 items with sub-items, are rated on a 7-point Likert scale ranging from 
0 (never) to 6 (always) (α = .94).
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Partner evaluation. In the conversation task, we controlled for participants’ evaluation 
of their conversation partner in terms of likability, attractiveness, and intention of future 
contact. A more positive evaluation of the conversation partner is related to higher gazing in 
women (Kleinke, 1986). Participants rated their conversation partners on a 7-point scale 
ranging from 1 (absolutely not) to 7 (absolutely) in terms of 10 characteristics (e.g., ‘How 
much did you like the other participant?’), which were adapted from the Reysen likability 
scale (Reysen, 2005). Cronbach’s alpha was .86.
Talk duration. In addition, we controlled for talk duration in the conversation task because 
gazing is more present in people who are listening than people who are talking (Turkstra, 
2005). Talk duration was calculated the same way as the gaze duration variable and 
reflected talk versus non-talk.
Analytic strategy. Regression analyses were performed to establish the relation between 
loneliness and the ability to recognize subtle social cues measured with the RMET while 
controlling for depression and social anxiety. We analyzed gazing data using the Actor 
Partner Interdependence Model for indistinguishable dyads (APIM; Olsen & Kenny, 2006). 
This model (see Figure 2) allows estimating the effects of individuals’ loneliness on their 
own gazing behaviour (i.e., actor effects, paths ‘b’) and the effect of individuals’ loneliness 
on their conversation partners’ gazing behaviour (i.e., partner effects, paths ‘d’). In addition, 
we controlled for talking by estimating actor and partner effects of talking (paths ‘a’ and 
‘c’). In addition, we estimated correlations between all variables, for instance, to examine 
the relationship between loneliness and one’s own talking behaviour (paths ‘e’) and 
between loneliness and talking behaviour of partners (paths ‘f’). 
Figure 2   Actor Partner Interdependence Model (APIM) for the effects of both 
conversation partner’s loneliness and talking behaviour on their own and  
each others’ gaze duration
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We tested the models in Mplus separately for the first and second conversation task using 
the maximum likelihood robust estimator. Because of our small sample size, we could not 
control for the effects of all constructs related to loneliness at once because this would 
create a power problem. Therefore, we tested the possible confounding effects of 
depression, social anxiety, and participants’ evaluations of their conversation partners by 
analyzing the APIM model multiple times, each time with a different control variable and 
with non-relevant paths restricted to zero (e.g., depression scores of one member of a 
dyad with the loneliness score of the other member of a dyad). The relevance of each 
control variable was established by comparing model fits for the models with and without 
the control variable. Outliers on the gaze and talk variables were trimmed to the closest 
non-outlier value if they exceeded 3 SDs from the mean.
Results 
Descriptive statistics. Table 1 lists means and standard deviations for loneliness, RMET 
scores, gaze duration, and talk duration for both conversation tasks. On average, 
participants identified 70.2% of the subtle social cues in the RMET correctly. Regarding 
gazing behaviour, a t-test showed that at a group level, participants gazed more at each 
others’ faces during the first task than during the second task, t(128) = 4.83, p < .001. 
Loneliness and RMET. To examine whether loneliness was related to increased social 
monitoring for subtle social cues measured with the RMET, we used multiple regression 
analyses. The control variables of depression and social anxiety were entered in Step 1, 
and loneliness scores were entered in Step 2.1 Loneliness did not have a significant 
relationship with RMET scores (β = -.11, p = .33), indicating that loneliness was unrelated to 
the ability to recognize subtle emotional expressions in this task.
Loneliness and gazing in conversations. To examine whether loneliness was related to 
increased social monitoring in a real-life conversation, we performed an APIM analysis 
(see Table 2). Results indicated that for the first task, the model fit was acceptable (RMSEA 
= .06, CFI = .95). However, there were no significant actor or partner effects of loneliness 
on gaze duration. This pattern of findings indicates that individuals’ loneliness scores were 
not related to their own or their partner’s gazing behaviour on the first task. For the 
second task, model fit was good (RMSEA = .00, CFI = 1.00).
 Regarding talking behaviour, in both conversations we found that people tended to 
gaze less when they talked more (path a), but gaze more when their conversation partner 
talked more (path c). Talking behaviour was not related to loneliness (path f). In the first 
conversation, there were also no relations between loneliness and gazing behaviour. 
However, in the second conversation, the actor effect was significant (path b; β = .17, p ≤ .05), 
revealing a moderate effect indicating that individuals with higher loneliness scores 
tended to gaze longer at their partner’s face. The results revealed no significant partner 
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effect for loneliness (path d), suggesting that loneliness of the participant did not elicit 
increased gazing by the other partner. Additionally, we examined whether loneliness was 
related to the frequency of gaze events (i.e., number of fixations) and the duration of 
individual gaze events (i.e., mean fixation duration), but both measures were not related 
to loneliness in both conversations. Thus, the results did not suggest that loneliness was 
related to awkward gazing behaviour. 
 We controlled for depression, social anxiety, and participants’ evaluation of their 
conversation partner by adding the actor and partner effect for each of these variables in 
a separate model. Model fit did not improve significantly when adding either of these 
control variables. Therefore, we report the more parsimonious model without these 
control variables in this study. Thus, we found that individuals’ loneliness was uniquely 
related to increased gazing at the face of conversation partners but only in the second 
conversation. 
Table 2   Standardized Results for APIM Analyses for the Effects of Loneliness on and 
Talking Behaviour on Gaze Duration in Both Conversations
Conversation 1 Conversation 2
Effect B SE(B) β B SE(B) β
Actor effects
   Talking (a) -0.28 0.08 -3.51*** -0.22 0.09 -2.51*
    Loneliness (b) 0.11 0.07 1.52 0.17 0.07 2.41*
Partner effects
    Talking (c) 0.41 0.07 5.50*** 0.44 0.08 5.46***
    Loneliness (d) 0.04 0.07  0.61 0.10 0.06 1.71
Within-person correlations
    Talking with loneliness (e) -0.08 0.10 -0.78 -0.05 0.09 -0.54
Between-person correlations
    Talking with loneliness (f ) -0.16 0.10 -1.54 -0.19 0.13 -1.47
    Loneliness with loneliness (g) -0.01 0.10 -0.12 -0.01 0.10  -0.12
    Talking with talking (h) -0.46 0.09 -5.11*** -0.49 0.07 -6.72***
    Gazing with Gazing (i) -0.01 0.12 -0.09 0.05 0.13 0.42
Notes. Letters in parentheses correspond to letters describing paths in Adjusted Figure 2. 
* p < .05. ** p < .01. *** p < .001.
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Conclusion and Discussion
Comparable to Study 1, using the RMET, we found that loneliness was not related to the 
ability to recognize emotions in the form of subtle social cues in the eye region. Thus, 
social monitoring does not seem to be enhanced or impaired in lonely individuals, based 
on this finding. However, we did find evidence suggesting that loneliness was related to 
increased ocial monitoring (i.e., increased gazing towards the conversation partner) in the 
second real-life conversation. As these findings were based on data from only 64 dyads, 
the results should be interpreted with caution.
 We only found evidence for a link between loneliness and gazing in the second 
conversation task, but not in the first conversation task. One explanation for this finding 
may be that initial increased gazing in conversations with strangers is a natural process 
demonstrated by both lonely and non-lonely participants. Indeed, at a group level, total 
gazing duration was higher in the first task than in the second task. Increased gazing was 
probably necessary because participants were uncertain about what to expect from their 
conversation partner in terms of their responses and evaluations of themselves and 
because they had to establish a bond (Kleinke, 1986). After a bond is established, increased 
gazing may wear off for non-lonely individuals, whereas lonely individuals appear to 
maintain high levels of gazing. In addition, the first conversation topic (i.e., nightlife) had 
more of a social content compared to the second topic (i.e., TV shows). Thus, the topic of 
the first task may have resulted in increased gazing for non-lonely participants as well. In 
addition, the topic of Conversation 2 was related to personal preferences more than 
Conversation 1, which may have made the risk of rejection more salient in Conversation 2. 
Accordingly, in a real-life conversation, there is some evidence that loneliness is related to 
high social monitoring.
General Discussion
Our findings offer little evidence that loneliness is related to emotion recognition, at least 
in an experimental setting. Therefore, when it comes to decoding social cues, lonely 
individuals may not show signs of increased social monitoring. However, we did find 
evidence suggesting that in real-life social interactions with a peer, loneliness may indeed 
relate to increased social monitoring. In addition, we found that when using dynamic 
cues, loneliness might relate to the ability to recognize anger. 
 These findings elicit two contrasting explanations. On the one hand, although it might 
seem counterintuitive, our finding that there is no strong relation between loneliness and 
emotion recognition could indicate that the belongingness regulation system of lonely 
individuals is deficient. According to belongingness regulation theory (Gardner et al., 
2005) , lonely individuals should in fact show signs of increased social monitoring. 
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As lonely individuals are unsatisfied with their social relations and may thus experience an 
unmet need to belong, they need this social information to gain inclusion. The absence of a 
positive relation between loneliness and emotion recognition could thus be interpreted 
as a sign of a deficient belongingness regulation system, because lonely individuals do 
not seem to benefit from the additional social information that is necessary to gain a 
satisfying level of belongingness. Hence, not paying more attention to social cues may 
maintain. Alternatively, lonely individuals may possibly attempt to increase social inclusion 
through a different mechanism unrelated to the activation of the social monitoring 
system. 
 Moreover, the absence of a relationship between loneliness and scores on the 
emotion recognition tasks may not indicate a deficient belongingness regulation system 
at all. It is possible that lonely individuals show increased social monitoring, but this 
becomes apparent only in the attention they pay to social cues and not their skills in 
decoding these cues. In addition, our findings imply that lonely individuals may pay high 
attention only to social cues in actual social situations, which can result in inclusion. 
Showing targeted attention to social cues in socially relevant situations may in fact be 
very efficient, because attention requires effort and reduces executive control (Schmeichel, 
2007). Future research should further explore the possibility that increased social 
monitoring in lonely individuals only occurs in situations that are highly relevant for the 
individual. Moreover, even though loneliness was unrelated to the ability to correctly 
identify emotions, lonely individuals may still have interpreted the emotions that were 
expressed more negatively (i.e., experienced higher arousal), or have drawn more negative 
conclusions regarding inclusion or rejection based on the expressed emotions. Future 
research should examine possible differences between lonely and non-lonely people in 
their attention to and interpretation of social cues, rather than the ability to decode these 
cues. 
 Our finding that lonely individuals gaze more at their conversation partners’ facial 
region may also be interpreted as part of the behavioural repertoire of lonely individuals 
rather than a sign of increased social monitoring. Indeed, gazing at someone during a 
conversation is considered to be a social behavioural skill (Conger & Farrell, 1981; Kleinke, 
1986). Making eye contact is a critical component in many observation assessments 
measuring social functioning (Norton & Hope, 2001). Lonely individuals may gaze at their 
peers’ eyes in an attempt to establish eye contact and to form a bond and gain inclusion. 
We were unable to differentiate between gazing behaviour specifically at the eyes and 
gazing at other facial features. It may therefore be possible that lonely individuals did not 
in fact make eye contact with their conversation partners, but followed a different gazing 
pattern. For instance, earlier research using eye-tracking technology showed that socially 
anxious individuals tend to show hypervigilant scanning behaviour of faces, followed 
by avoidance of the eye region (Horley, Williams, Gonsalvez, & Gordon, 2003; Wieser, 
Pauli, Alpers, & Muhlberger, 2009). Thus, increased gazing towards the facial area of a 
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conversation partner does not necessarily reflect increased gazing towards the eye region 
of that face. Future research employing eye-tracking technology could indicate whether 
lonely individuals show increased attention to the eye region, or show different gazing 
patterns. 
 Moreover, the positive relation between gazing and loneliness in the second 
conversation task may even be a sign that lonely individuals gaze at their interaction 
partners superfluously. There is a delicate balance between appropriate social inclusion 
behaviour aimed at establishing a bond and inappropriate behaviour in terms of gazing 
that causes discomfort  (Argyle, Lefebvre, & Cook, 1974). Our results did not indicate that 
loneliness was related to continuous gazing, because loneliness was not related to the 
mean gaze duration per gaze event. However, the finding that loneliness is related to high 
gaze duration in both the first and the second conversation task could be a sign of rigid 
rather than adaptive social behaviour. Whereas prolonged gazing may be interpreted as 
warm or friendly behaviour that elicits a positive response during initial contact, it may 
become uncomfortable for interaction partners in the end. Arguably, this could explain 
why lonely individuals seem to be evaluated similarly or even slightly more positively by 
strangers compared to non-lonely individuals but appear to be evaluated slightly more 
negatively by classmates to whom they have had prolonged exposure (Christensen & 
Kashy, 1998; Jones et al., 1981). Future research should further explore the possibility that 
lonely individuals apply social skills, such as gazing behaviour, too rigidly.
 Our findings should be interpreted with caution due to some limitations. First, general-
izability of the findings based on the sample we used is limited. The loneliness scores in 
our sample were lower than those reported in the original paper describing the UCLA 
Loneliness Scale Version 3 (Russell, 1996). This indicates that we cannot draw conclusions 
about extreme lonely populations based on the present sample. In addition, our results 
are based on a sample existing of female college students from social sciences. Thus, our 
findings should be replicated in larger samples and in other samples, such as older people 
and men. A second limitation regards the operationalization of micro-expressions in the 
present study. Recent literature suggests that micro-expressions in real life may not 
appear as briefly expressed full-blown emotions as suggested by Ekman and Friesen (1975), 
but rather are limited to either the upper or the lower part of the face (Porter, ten Brinke, & 
Wallace, 2012). Therefore, the paradigm to measure micro-expressions in previous studies 
and in the present study, which is based on the Micro-Expression Training tool developed 
by Ekman (2003), may not capture micro-expressions as expressed in real life. Future 
research could therefore use a new measure of micro-expressions that incorporates more 
subtle micro-expressions. Furthermore, because the effect sizes for the relation between 
loneliness and social monitoring were small, the power to test our APIM models in the 
second study was limited. The effect we found had a small to moderate effect size. 
Therefore, there is a need to replicate this finding in future research. Furthermore, we 
think it is important to adopt a developmental perspective. For instance, in a young 
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adolescent sample where the importance of friendships emerges and important changes 
in social emotional functioning occur, the relation between loneliness and belonging 
regulation may be very different (Yurgelun-Todd, 2007). Future studies should use 
longitudinal data to provide interesting insights into the causality of the relation between 
loneliness and gazing behaviour in real-life conversations. Overall, lonely individuals may 
indeed show increased social monitoring, but only in important situations, that is, in 
situations where inclusion can potentially be achieved.
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Abstract
Theories on loneliness assume that lonely individuals differ from nonlonely individuals in 
their social perception. However, research on social perception and loneliness in 
adolescence is scarce and limited to cross-sectional studies. We examined relations 
between loneliness and emotion recognition (i.e., micro-expression recognition), and 
loneliness and social evaluation (i.e., the tendency to evaluate others more positively or 
negatively compared to evaluations of others), both cross-sectionally and over time (one 
year later). Social evaluation was measured by comparing how adolescents rate their 
classmates, with how these classmates are rated by other peers, using a Social Relations 
Model design. Participants were 1,098 adolescents (49.5% male, M
age 
= 12.61 at T1). Results 
indicated that loneliness was cross-sectionally related to better emotion recognition and 
the tendency to evaluate others more negatively. No relations between loneliness and 
social perception were found over time. This pattern of findings could indicate that the 
relation between loneliness and social perception is a temporary process, or that 
loneliness and social perception may only predict each other in specific situations, such as 
rejection related situations or in relation to close others.
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Introduction
Loneliness is a prominent problem in adolescence. A substantial peak in loneliness occurs 
during this developmental phase, with a vast majority of adolescents experiencing 
loneliness at least sometimes, and between 3 to 22% of adolescents experiencing chronic 
feelings of loneliness (van Dulmen & Goossens, 2013). The consequences of loneliness can 
be severe, both in terms of physical health and mental well-being (Hawkley & Cacioppo, 
2010). Current theories on loneliness indicate that social perception, such as how social 
cues are perceived, may differ between lonely and nonlonely individuals (Cacioppo & 
Hawkley, 2009; Gardner et al., 2005; Heinrich & Gullone, 2006; Qualter et al., 2015). Yet, 
studies that examined the relation between loneliness and social perception processes in 
adolescence are scarce and mostly report cross-sectional relations (Qualter et al., 2015). 
Hence, there is limited knowledge on how differences in social perception and loneliness 
are related over time. In the present study, we examined how loneliness in adolescents 
was related to social perception processes one year later. We examined these relations at 
the micro-level (i.e., emotion recognition, measured by performance on a micro-expression 
emotion recognition task) and at the macro-level (i.e., social evaluation, measured by the 
general tendency to evaluate others in a positive or negative way).
Emotion Recognition
The first social perception process that we examined is the capability to adequately 
identify very briefly presented emotions (i.e., micro-expressions) (Ekman & Friesen, 1975; 
Hurley, 2012). According to the social skills deficit view on loneliness, lonely individuals lack 
the skills to successfully operate in their social environment (Schinka, van Dulmen, Mata, 
Bossarte, & Swahn, 2013; Segrin & Flora, 2000). As emotion recognition is one of the most 
important social skills to regulate social interaction, lonely individuals may fail to connect 
to others because they lack the ability to correctly interpret the social cues that are given 
by people in their social environment, or to respond adequately to these cues (Bernieri, 
2001; Pickett et al., 2004). According to the belongingness regulation view on loneliness, by 
contrast, loneliness is a signal that informs individuals that their need to belong is not 
being met (Gardner et al., 2005). This signal motivates individuals to increase their social 
monitoring of the environment, in terms of attention to social cues such as emotional 
expressions. Those social cues can be used to adapt their behavior in order to regain a 
satisfactory level of belonging. According to Gardner et al. (2005), this line of reasoning 
implies that individuals who experience loneliness might have better emotion recognition 
skills compared to nonlonely individuals. 
 Empirical research on the relation between loneliness and emotion recognition skills 
provided mixed results that could be in line with each of these theories. In line with the 
social skills deficit view, some studies indicated that loneliness is related to lower emotion 
recognition skills (Cacioppo & Hawkley, 2009; Zysberg, 2012), whereas other studies, in line 
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with the belongingness regulation view, indicated that loneliness is related to better 
emotion recognition (Gardner et al., 2005; Knowles, Lucas, Baumeister, & Gardner, 2015). 
Still other studies have suggested that loneliness may be unrelated to emotion recognition 
skills (Kanai et al., 2012; Lodder, Scholte, Goossens, Engels, & Verhagen, 2015), or that 
loneliness may only be related to social monitoring, including emotion recognition, in 
situations where actual rejection or acceptance is at stake (Knowles et al., 2015; Lodder et 
al., 2015). 
Social Evaluation
In addition to emotion recognition, we also examined social evaluation as a social 
perception process. We defined social evaluation as the tendency of individuals to 
perceive their social environment in a positive or negative manner, compared to how the 
social environment is perceived by other raters. A relation between loneliness and social 
evaluation could be expected based on the hypervigilance view on loneliness (Cacioppo & 
Hawkley, 2009; Qualter et al., 2015). This theory suggests that lonely individuals have a 
tendency to focus specifically on negative social information in their environment, and 
interpret their social environment negatively (Cacioppo & Hawkley, 2009). Because of this 
negative interpretation bias, they fail to connect to others and, as a consequence, develop 
feelings of loneliness over time (Qualter et al., 2015). In other words, they may get caught 
in a vicious cycle of negative interpretation leading to increasing loneliness over time. 
Empirical evidence confirmed that lonely adolescents may interpret their social 
environment more negatively. For instance, loneliness is negatively related to perceived 
social status, but not to actual social status (Vanhalst, Luyckx, Scholte, Engels, & Goossens, 
2013). In addition, lonely adolescents are more likely to interpret others’ behavior as 
hostile, and interpret their best friendships more negatively than their friends do (Lodder, 
Scholte, Goossens, & Verhagen, in press; Qualter, Rotenberg, et al., 2013). 
The Present Study
Our study will contribute to the existing literature in several ways. First, as of yet, no studies 
have directly examined the relation between loneliness and emotion recognition in 
adolescence. Yet, adolescence is a highly relevant developmental phase to study this 
relation. Not only does a sharp increase in feelings of loneliness occur during adolescence, 
but it is also an important phase for the development of emotion recognition abilities 
(Blakemore, 2008; Herba & Phillips, 2004; Thomas, De Bellis, Graham, & LaBar, 2007; van 
Dulmen & Goossens, 2013). Moreover, because in adolescence the bonding with parents 
decreases and with peers increases and because they are especially vulnerable for 
rejection, they may show a stronger focus on their social environment compared to 
adults, in order to ensure that signs of rejection are not missed (Sebastian, Viding, Williams, 
& Blakemore, 2010). 
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 Second, none of the studies that examined the relation between loneliness on the 
one hand and emotion recognition and social evaluation on the other hand have looked 
at these relations over time. Regarding social evaluation, a longitudinal design could 
indicate whether indeed a reciprocal relation between loneliness and a tendency to view 
the social environment more negatively exists. Adopting a longitudinal approach in the 
relation between loneliness and emotion recognition is also important, because such a 
design can provide insight into whether problems with emotion recognition can predict 
loneliness over time, as predicted by the social monitoring theory, or whether loneliness 
can predict increased abilities to recognize emotional expressions, as predicted by the 
behavior regulation theory (Gardner et al., 2005). Although, to our knowledge, no studies 
have examined the relation between loneliness and emotion recognition directly, there is 
evidence suggesting that lower emotional intelligence, which includes the ability to 
recognize emotions, is related to higher loneliness over time in boys, but not in girls (Wols 
et al., 2015). 
 Third, previous research has relied largely on self-reported measures of social 
evaluation, such as measures of friendship quality. These measures may be confounded 
with the actual social environment. For instance, loneliness may be higher in negative 
environments, such as classrooms in which a lot of bullying occurs (Storch, Brassard, & 
Masia-Warner, 2003). If lonely adolescents rate their classmates negatively in such a case, 
this negative evaluation could reflect the fact that these adolescents actually are in a 
more negative environment, rather than a biased negative perception. To examine 
whether lonely adolescents have a biased negative perception of the social environment, 
or an accurate perception of the social environment, it is therefore important to use a 
clean measure of social evaluation. In order to examine whether perception is biased, it is 
reasonable to examine whether lonely adolescents evaluate their social environment 
more negatively than their peers do. A clean measure of social evaluation should not only 
control for how the environment is perceived by others, but also for the effect of unique 
relationships within a group. For instance, earlier research indicated that lonely adolescents 
have fewer friendships with classmates (Lodder et al., in press; Nangle et al., 2003). A 
negative social evaluation of classmates could thus reflect the fact that lonely adolescents 
simply have fewer friends to rate positively, which would automatically result in a lower 
average evaluation of classmates. A clean measure of social evaluation should therefore 
also control for unique relationships adolescents have with their classmates. In the present 
study, we used a Social Relations Model approach to measure social evaluation (Back & 
Kenny, 2010). Assessed this way, the social evaluation represents the unique tendency of 
an individual to see others in a positive or negative manner, controlled for how these 
others are evaluated by other peers, and controlled for the unique relationship the 
individual may have with specific others (e.g., the tendency to rate friends more positively 
than non-friends). 
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 Taken together, the main goal of the present study was to explore if loneliness and 
social perception processes are related over time. Specifically, we examined the relation 
between loneliness and performance on an emotion recognition task, and the relation 
between loneliness and the tendency to evaluate others in a positive or negative manner. 
Theoretically, loneliness could be related to a social skills deficit or heightened social 
monitoring. These views provide contrasting hypotheses, with low emotion recognition 
predicting loneliness according to the social skills deficit view, and loneliness predicting 
better emotion recognition according to the social monitoring view. Moreover, according 
to the hypervigilance view, loneliness will predict negative social monitoring and vice 
versa. Those views do not explicitly link emotion recognition to social evaluation, but as it 
is conceivable that emotion recognition and a tendency to evaluate others are related to 
each other, we tested all variables in a single model. To our knowledge, no studies that 
measured the tendency to evaluate others more negatively or positively than others have 
examined how this relates to emotion recognition. Yet, we suggest that better emotion 
recognition abilities may lead to lower ambiguity in social interactions, and therefore to 
lower anxiety in social interaction. This may in turn be related to more positive social 
evaluation. In the present study, we therefore tested whether loneliness, emotion 
recognition, and social evaluation would predict the same measures one year later. Based 
on the social skills deficit view, belongingness regulation view, and the hypervigilance 
view, we have no directional expectations regarding gender differences in the relation 
between loneliness and social perception processes. However, one study showed that 
the relation between loneliness and emotional intelligence was more pronounced in 
boys than girls (Wols et al., 2015). Therefore, we tested gender differences in all models. 
Method
Procedure
This study was part of a larger longitudinal data collection among high school students 
in The Netherlands. After receiving information about the study through written and 
personal communication, six schools agreed to participate. Data collection consisted of two 
waves of data collection that were one year apart (T1 and T2). One school was not able to 
participate in T2 data collection due to scheduling difficulties and was not included in the 
present study. Parents received information letters about the study and were asked to 
contact us by phone, email or regular mail if they did not want their child to participate. In 
addition, informed assent was obtained from all adolescents in the study. Participation in 
the study was scheduled during regular school hours. Via computers, participants 
completed all instrumentation, which included emotion recognition tasks, questionnaires 
and round-robin evaluations (i.e., a design in which all group members evaluated all other 
group members), in the presence of undergraduate students involved in the project. 
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Due to time constraints, not all participants were able to complete all questionnaires. 
Table 1 reports the total number of participants per measure per wave. In exchange for 
their participation, participants received a small gift (e.g., a pencil). Ethical approval was 
obtained from the IRB of the Radboud University Nijmegen (ECG2012-2711-701). 
Participants
At T1, 954 students were approached to participate in the study, of whom 61 (6.4%) were 
no longer present at T2 because they left school or were held back a grade. In addition, 
because class composition changed from T1 to T2 in some schools, 214 new students 
joined the study at T2. The final sample included students that were either present at 
both time points (n = 734), present only at T1 (n = 143), or present only at T2 (n = 221). Of 
the students who were present at T1 only, 41 were absent at T2, 37 did not have parental 
consent to participate at T2, 7 refused to participate at T2 and 58 left the school at T2. Of 
the students who were present at T2 only, 28 were absent at T1, 4 refused participation at 
T1 and 189 were new students at T2 thus could not have participated at T1. Finally, data for 
some students was missing, because at the time point or time points they were enrolled 
they did not have parental consent to participate (n = 35), they refused to participate 
(n = 2), or were absent (n = 33). The final sample consisted of 1,098 adolescents, of whom 
544 (49.5%) were male. Mean age at T1 was 12.62 years (SD = .58). In the Dutch education 
system, students follow educational tracks at different levels. In our sample, 23.8% of the 
students followed a low to middle educational level, 34.6% followed a medium to high 
educational level, and 41.6% followed a high, pre-university educational level.
Measures
Emotion recognition. Emotion recognition was measured using a shortened version of 
the micro-expression recognition task, consisting of 28 of the original 64 stimuli (Lodder 
et al., 2015). The task was based on the Micro Expression Training tool that was developed 
by Paul Ekman (Ekman, 2003; Shen et al., 2012). It was designed to assess the ability to 
correctly identify briefly expressed emotional expressions (i.e., micro-expressions). In this 
task, participants were shown 28 micro-expressions. The stimuli consisted of four different 
emotions (i.e., anger, fear, sadness, and happiness) each expressed by seven different 
actors from the Radboud Faces Database (RAFD; Langner et al., 2010). Images were 
converted to gray scale and covered with an ovoid mask to avoid distractions from hair or 
other features outside the facial area. The order in which the stimuli were presented was 
randomized.
 After a fixation cross that was presented for 500 ms, participants saw a neutral 
expression of one of the actors. This neutral expression was then very briefly replaced by 
an image of the same actor expressing an emotion, after which the neutral expression 
appeared again. The first neutral expression appeared for a random time interval between 
1,000 and 2,500 ms, the emotional expression was shown for 67 ms, and the second 
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neutral expression was shown for 1,000 ms. Participants could then select the emotion 
they thought they recognized from a list of four emotions (i.e., anger, fear, sadness, and 
happiness). Before the test trials, participants completed four practice trials using a 
different actor than the test trials. The practice trials were not included in the analyses. For 
each participant, we calculated the percentage of correctly identified emotions across all 
four emotions. Reliability for the micro-expression recognition task was good (α = .74 at 
T1 and α = .73 at T2).
Social evaluation. Social evaluation was measured using the Social Relations Model 
(SRM; Back & Kenny, 2010; Kenny & Lavoie, 1984). In Dutch school system, students have a 
designated group with whom they take most classes. Group sizes varied from 11 to 31 in 
the present sample. Using a round-robin design, all adolescents in this designated group 
evaluated all other adolescents on likability and helpfulness (e.g., “Do you think John is 
nice and helpful?”). The SRM can be used to identify the tendency of each adolescent to 
see others in a certain way (i.e., positive or negative actor effects), controlled for the 
tendency of adolescents to be viewed more positively or negatively by others (i.e., partner 
effect), controlled for the specific relationships adolescents have with the person they 
evaluate (i.e., relationship effect), and controlled for the average evaluation of all individuals 
within a classroom. Thus, the SRM provides a very clean measure of the tendency of 
adolescents to evaluate their peers more negatively, compared to how their peers 
evaluate their classmates. 
 Using SOREMO software that was developed to analyze SRM data, we partitioned 
the variance of the given evaluations in actor effects, partner effects, relationship effects, 
and remaining error variance. The variance in evaluations due to actor effects (compared 
to partner and relationship effects) was on average 26% at T1 and 24% at T2. This indicates 
that a significant amount of variance was due to actor effects (relative to partner and 
relationship effects). This variance was used in subsequent analyses, with scores below 0 
indicating that compared to classmates, adolescents tended to evaluate their classmates 
negatively, scores above 0 indicating that adolescents tended to evaluate their classmates 
positively, and a score of 0 indicating similar evaluations. The reliability of actor effects was 
excellent (α = .91 at both time points).
Loneliness. Loneliness was measured using the Dutch version of the peer scale of the 
Louvain Loneliness and Aloneness Scale for Children and Adolescents (LACA; Marcoen, 
Goossens, & Caes, 1987). This scale consists of 12 items (e.g., “I feel abandoned by my 
friends”) that can be answered on a 4-point Likert scale ranging from never (1) to always 
(4). Cronbach’s alpha was excellent at both time points (α = .91 at T1; α = .90 at T2).
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Results
Descriptive Statistics
Table 1 displays descriptive statistics for scores on loneliness, emotion recognition, and 
social evaluation at T1 and T2, and gender differences for all constructs. Because we 
collected data in a normal population, the sample was relatively non-lonely. On average, 
participants identified around two thirds to three quarters of all emotions accurately. 
Regarding gender differences, results indicate that, at both time-points, girls reported 
higher loneliness and were better at recognizing micro-expressions than boys. Boys and 
girls evaluated their classmates similarly in the social evaluation task. 
Correlations
Using Fisher r-to-z transformations, we examined whether gender differences occurred in 
the correlations. None of the correlations differed between boys and girls. Table 2, 
therefore, displays correlations among all measurements for the total sample. Results 
indicated that, at both time points, loneliness was related to better emotion recognition 
and more negative social evaluation. No relations between measures of social evaluation 
and loneliness existed over time and emotion recognition and social evaluation were also 
uncorrelated. Stability for loneliness, emotion recognition, and social evaluation was 
moderate. 
 In addition, Table 2 shows intraclass correlations (ICC) for clustering of the variables 
at the level of the school. The ICC indicates how much variance in each variable could 
potentially be due to the fact that children are nested within schools. If the ICC is higher 
than 5%, a significant portion of variance can be due to nesting, which cannot be ignored in 
Table 1   Sample Size, Means and Standard Deviations for Loneliness, Emotion 
Recognition and Social Evaluation at T1 and T2
Total Girls Boys
Measure N M SD M SD M SD t
Loneliness T1 875 18.25 6.25 18.95 6.40 17.53 6.01 3.38**
Loneliness T2 955 18.26 6.07 19.10 6.34 17.38 5.64  4.44***
Emotion recognition T1 866 69.56 15.21 72.71 13.65 66.30 16.06  6.33***
Emotion recognition T2 948 75.72 13.93 77.26 13.21 74.11 14.49  3.49***
Social evaluation T1 904 0.01 0.64 0.02 0.61 -0.02 0.67    1.19
Social evaluation T2 995 0.00 0.56 0.02 0.54 -0.03 0.57    1.34
** p < .01. *** p < .001.
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further analyses (Peugh, 2010; Satorra & Muthen, 1995). ICC was higher than 5% for both 
emotion recognition variables. As a result, we decided to control for clustering at the level 
of the school by using multilevel analyses, centering predictor variables at the group 
mean (Muthén & Muthén, 1998-2010).
Cross-Lagged Analyses
First, we examined whether gender differences occurred in the model in which loneliness, 
emotion recognition, and social evaluation at T1 were regressed on the same variables at 
T2. A Chi square difference test indicated that gender differences did occur (χ2[27] = 
102.13, p = < .001). Subsequent Wald tests indicated that significant differences occurred 
in the stability of micro-expression recognition (Wald = 4.02, p = .045), in the path from 
Table 1   Sample Size, Means and Standard Deviations for Loneliness, Emotion 
Recognition and Social Evaluation at T1 and T2
Total Girls Boys
Measure N M SD M SD M SD t
Loneliness T1 875 18.25 6.25 18.95 6.40 17.53 6.01 3.38**
Loneliness T2 955 18.26 6.07 19.10 6.34 17.38 5.64  4.44***
Emotion recognition T1 866 69.56 15.21 72.71 13.65 66.30 16.06  6.33***
Emotion recognition T2 948 75.72 13.93 77.26 13.21 74.11 14.49  3.49***
Social evaluation T1 904 0.01 0.64 0.02 0.61 -0.02 0.67    1.19
Social evaluation T2 995 0.00 0.56 0.02 0.54 -0.03 0.57    1.34
** p < .01. *** p < .001.
Table 2   Correlations Between all Constructs and ICC’s for Clustering at School Level
Variable 2. 3. 4. 5. 6. ICC
1. Loneliness T1 .48*** .08* .05 -.15*** -.06 .003
2. Loneliness T2 .07 .09** -.07 -.13*** <.001
3. Emotion recognition T1 .45*** .02 .04 .054
4. Emotion recognition T2 .05 .02 .114
5. Social evaluation T1 .30*** <.001
6. Social evaluation T2 <.001
Note. ICC = intraclass correlation for clustering at the school level.
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social evaluation at T1 to micro-expression recognition at T2 (Wald = 7.75, p = .005), 
and the correlation between micro-expression recognition (T2) and social evaluation at 
T2 (Wald = 16.91, p = < .001). All other paths were constrained to be equal between boys 
and girls.
Figure 1   Path model for longitudinal relations between loneliness, emotion recognition, 
and social evaluation for boys. Grey dotted lines represent non-significant 
effects, black lines represent significant effects
Figure 2   Path model for longitudinal relations between loneliness, emotion recognition, 
and social evaluation for girls. Grey dotted lines represent non-significant 
effects, black lines represent significant effects
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 The fit of the final model was excellent (χ2 [10] = 8.48, p = .675, CFI = 1.00, RMSEA = 0 
[90% CI .00, .02]). Figures 1 and 2 display the model results for girls and boys, respectively, 
and show a similar pattern of findings for boys and girls. For both boys and girls, there 
were no longitudinal relations between loneliness and emotion recognition, and no 
longitudinal relations between loneliness and social evaluation. Concurrently, loneliness 
was related to more negative social evaluation at both time points. In addition, at T2 
loneliness was related to better emotion recognition for both boys and girls. In addition, 
better emotion recognition was related to more positive social evaluation one year later.
Discussion
In the present study, we examined whether loneliness and social perception processes 
were related over time in adolescents. Contrary to our expectations, we did not find 
evidence for any relations between loneliness and emotion recognition or between 
loneliness and social evaluation over time. Concurrently, we found that higher loneliness 
was related to a tendency to perceive others more negatively at both time points. In 
addition, we found that loneliness at T2 was related to a better recognition of emotional 
expressions at T2. These relations did not differ between boys and girls.
Longitudinal Relations Between Loneliness and Emotion Recognition
We did not find evidence to suggest that loneliness might be caused by a low ability to 
recognize emotional expressions. Thus, our findings regarding emotion recognition were 
not in line with the social skills deficit view (Segrin, 1999; Segrin & Flora, 2000). In fact, 
there was a small but significant association indicating that concurrently, loneliness was 
related to better recognition of emotional expressions, although the correlation at T1 did 
not reach significance when tested in the larger longitudinal model. Taken together, these 
findings imply that it is unlikely that loneliness is caused by a social skills deficit, at least 
not in terms of the ability to correctly identify emotional expressions of others. Yet, we 
cannot conclude with certainty that lonely individuals do not have difficulties in emotion 
recognition in real-life situations. Recently, a study on adults suggested that lonely adults 
are as good or even better at recognizing social cues as nonlonely adults, unless they 
were told that the task they performed was a measure of social performance (Knowles et 
al., 2015). Knowles et al. (2015) suggested that this may indicate that lonely adults may 
“choke under the pressure” of social interactions, and therefore only have lower abilities 
recognizing social cues in real-life situations. In adolescents, similar processes may play a 
role, indicating that if an emotion recognition task is more representative of real life 
situations, lonely adolescents may actually perform worse. Earlier researchers also 
suggested that loneliness is only related to heightened attention to social cues in 
situations where actual acceptance or rejection is at stake (Lodder et al., 2015). Future 
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research could examine the possibility that in real-life situations, loneliness in adolescents 
is related to a lower ability to recognize emotional expressions.
 Our findings imply that concurrent relations between loneliness and emotion 
recognition may exist. However, effect sizes were very small and the correlation between 
loneliness and emotion recognition at T1 was no longer significant when tested in the 
larger model. Therefore, these findings should be interpreted with caution. If indeed 
concurrent relations between loneliness and emotion recognition exist, this could indicate 
that loneliness is in fact related to increased monitoring of social cues, as predicted by the 
belongingness regulation view (Gardner et al., 2005). Based on this view, we expected that 
loneliness would predict better performance on the emotion recognition task over time, 
but this was not supported by the results. A possible explanation for this finding is that the 
lapse of time between the measures was too long (i.e., one year). Earlier research showed 
that being rejected causes increased attention for and better recognition of social cues 
(Pickett & Gardner, 2005; Pickett et al., 2004). Being rejected is a strong situational cue that 
requires immediate responses from the rejected individual. Researchers have argued that 
being lonely causes a similar threat as being rejected causes, and therefore, that being 
lonely could also lead to increased social monitoring, including increased abilities to 
recognize emotional expressions (Gardner et al., 2005). This increased social monitoring may 
only occur as a direct response to current feelings of loneliness, rather than cause changes 
over a longer period of time. In fact, our findings may be a sign that changes in temporary 
feelings of loneliness (i.e., state loneliness) rather than continued feelings of loneliness (i.e., 
trait loneliness) relate to increased social monitoring (van Roekel, Goossens, et al., 2014; van 
Roekel, Scholte, Engels, Goossens, & Verhagen, 2014). Future research could incorporate 
other measures of social monitoring, both cross-sectionally and longitudinally, to examine 
whether state or trait feelings of loneliness increase social monitoring.
Longitudinal Relations Between Loneliness and Social Evaluation
Unexpectedly, we found no longitudinal relations between loneliness and the tendency 
to evaluate peers negatively. Based on the hypervigilance view, we expected that 
loneliness would predict the tendency to evaluate their social environment negatively, 
and vice versa. Our findings could imply that loneliness is only concurrently related to 
social evaluation, and that changes in loneliness are not related to changes in social 
evaluation. In line with our findings regarding emotion recognition, a negative perception 
of the environment might only occur as an immediate response to concurrent feelings of 
loneliness, perhaps to state feelings of loneliness. The hypervigilance hypothesis implies 
that loneliness is related to vigilance to social threat, in order to avoid future rejection 
(Cacioppo & Hawkley, 2009; Qualter et al., 2015). If indeed lonely adolescents focus on 
negative social information in the environment, this could result in a negative evaluation 
of that environment. Future research could examine the possibility that such temporary 
processes occur in response to state feelings of loneliness. 
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 Thus, on the one hand, longitudinal relations between trait loneliness and social 
evaluation may not exist. On the other hand, longitudinal relations between loneliness and 
negative social evaluation may only emerge in specific social relations. Indeed, earlier 
research indicated that lonely adults evaluate close others negatively, but not others with 
whom they have a more distant relation (Tsai & Reis, 2009). In our study, we examined 
evaluations of all classmates, which presumably includes both close relations such as friends, 
and more distant relations such as classmates with whom adolescents spend less time. 
Possibly, only evaluations of others that are relevant for the lonely adolescent, such as 
friends, predict changes in loneliness and vice versa, but not a general tendency to see 
others more negatively. In addition, longitudinal relations may occur, but only for specific 
measures of social evaluation. Earlier research in depressed and anxious individuals showed 
that biases (i.e., the tendency to evaluate negatively) may be strongest in response to 
self-relevant information (Axelson & Birmaher, 2001; Mogg & Bradley, 2005). That is, anxious and 
depressed individuals tended to have negative evaluations of themselves, and thought that 
others would evaluate them negatively, but did not necessarily evaluate others negatively 
(Chadwick, Trower, & Dagnan, 1999). Alternative measures of social evaluations that are more 
directly related to how others evaluate the lonely adolescent may show stronger associations 
with loneliness over time. For instance, if adolescents had been asked to rate the likelihood 
that each of their classmates would reject or include them, longitudinal relations with 
loneliness might have occurred. Future research could incorporate such measures. 
Emotion Recognition in Relation to Social Evaluation
Our findings indicated that adolescents who are better at recognizing emotions evaluated 
their classmates more positively one year later. Although the effect was very small, it was 
found for both boys and girls and may thus be worthwhile to investigate in future 
research. We had no a priori hypotheses about this relation, but an a posteriori explanation 
for this finding could be that adolescents who have better emotion recognition skills are 
better able to empathize with others and thus evaluate them more positively. Earlier 
research showed that the ability to recognize emotions in others is related to empathy 
and general social adjustment (Leppänen & Hietanen, 2001; Mayer & Geher, 1996). The 
ability to understand others’ intentions may increase liking towards others, as has been 
shown for global intergroup relations such as people from different ethnic backgrounds 
(Brown & Hewstone, 2005). In addition, adolescents who have difficulties understanding 
emotional expressions may experience more anxiety in social interactions, and may 
increase the likelihood of negative interpretations of others’ intentions. In line with this 
idea, earlier research indicated that anxious individuals tend to evaluate social cues 
negatively, and that they tend to have an aversion against ambiguous cues (Hartley & 
Phelps, 2012). This aversion may generalize into a negative evaluation of others in general. 
Our findings indicate that in adolescents, low abilities to recognize emotional expressions 
may in time lead to more negative evaluation of others. 
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Strengths, Limitations, and Suggestions for Future Research
Our study was the first to examine the relation between loneliness and social perception 
processes over time. We used an informative design in a large sample of adolescents, with 
a reliable measure of emotion recognition, and a clean measure of social evaluation using 
SRM, in which the actual social environment was accounted for (Back & Kenny, 2010; 
Lodder et al., 2015). Despite these strengths, our study has a few limitations that could be 
addressed in future research. Regarding emotion recognition, we suggest that future 
research should incorporate measures that represent real life situations, to overcome the 
limitations of measuring emotion recognition  on a computer screen, which may lack 
ecological validity, and not be representative of real-life situations. Future research should 
also incorporate more SRM measures, specifically to measure evaluations of close others 
and evaluations that relate to acceptance and rejection. Another limitation of our study 
was that the time lag between our two measurements was one year, which may have 
been too long to detect relations between loneliness and social perception processes. 
Future research should therefore use designs with a shorter time lag between 
measurements, and include more measurements. The Experience Sampling Method 
(ESM, Csikszentmihalyi & Larson, 1987) may be useful particularly to measure the relation 
between state loneliness and social perception. 
 In conclusion, our findings indicate that loneliness is indeed related to social 
perception in adolescence, but only concurrently. Changes in loneliness may not predict 
changes in social perception, or only in specific situations (e.g., rejection) or towards close 
others. 
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Abstract
Objective. Friendship quantity and quality are related to adolescent loneliness, but the 
exact link between these constructs is not well understood. The present study aimed to 
examine whether adolescents’ perception of friendship quantity and quality, and the 
perceptions of their peers, were related to loneliness. We examined the relation between 
loneliness and the number of unilateral and reciprocal friendships, and compared the 
views of best friendship quality. 
Method. Overall, 1,172 Dutch adolescents (49.1% male, M age = 12.81, SD = .43) nominated 
their friends and rated their friendship quality. Friendship quantity was measured using 
sociometrics to distinguish reciprocated and unilateral (i.e., one-sided) friendships. 
Results. The analyses indicated that loneliness was related to fewer reciprocal and 
unilateral- received friendships (i.e., the adolescent received a friendship nomination but 
did not reciprocate that nomination) and a lower quality of best friendship. Actor-partner 
interdependence analyses revealed that adolescents’ loneliness was related to a less 
positive evaluation of their friendship, as reported by adolescents themselves (i.e., a 
significant actor effect) but not by their friends (i.e., non-significant partner effect). 
Conclusion. These findings (a) indicate that loneliness is negatively related to the number 
of friends adolescents have, as perceived by themselves and their peers and (b) suggest 
that, once a friendship is established, lonely adolescents may interpret the friendship 
quality less positively compared to their friends. Implications of these findings for our 
current understanding of adolescent loneliness are discussed, and suggestions for future 
research are outlined. 
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Introduction
Loneliness is usually defined as a negative emotional reaction to experiencing 
unsatisfactory quantity or quality of social relations (Perlman & Peplau, 1981). The 
consequences of loneliness can be severe and lead to both physical and mental health 
problems such as social anxiety, depression, and cardiovascular problems (Heinrich & 
Gullone, 2006). Although most studies on the effects of loneliness have been conducted 
among adults, loneliness also affects health outcomes in adolescence (Qualter, Brown, et 
al., 2013). Loneliness can have direct consequences for the daily lives of adolescents 
because it is related to lower school adjustment (Aikins, Bierman, & Parker, 2005). In the 
present study, we focused on early adolescence. Loneliness can be experienced 
throughout the lifespan, but seems to peak during early adolescence (Heinrich & Gullone, 
2006). This may be due to the fact that the most important developmental tasks in early 
adolescence include gaining acceptance within a peer group and initiating and 
maintaining friendships, making social relationships especially important in this period 
(Buhrmester, 1990; Parkhurst & Hopmeyer, 1999). In addition, in this period, adolescents 
experience the transition to a new school, which is also related to an increase in loneliness 
(Kingery et al., 2011; Van Roekel, Scholte, Verhagen, Goossens, & Engels, 2010). 
Loneliness and Friendships
One of the core features of loneliness is the experience of a low quality or quantity of 
social relations (Weeks & Asher, 2012). Empirical research has revealed that loneliness is 
related to fewer reciprocated (i.e., mutual) friendships and lower perceived friendship 
quality (Jobe-Shields et al., 2011; Kingery et al., 2011; Nangle et al., 2003; Parker & Asher, 
1993; Pedersen, Vitaro, Barker, & Borge, 2007). As of yet, it is unclear whether the low 
friendship quality and quantity in the social worlds of lonely adolescents are actual or 
merely perceived by adolescents as less positive. In the present study, we aimed to extend 
the knowledge base in this area by comparing adolescents’ views of their social world, 
specifically regarding friendship quantity and quality, with the views of their peers and 
relate these perceptions to loneliness. 
Reciprocal and Unilateral Friendships
Loneliness may be related to different aspects of friendship quantity and quality. Previous 
research has focused only on reciprocal friendships, that is, mutual friendships in which 
both adolescents perceive each other as a friend (e.g., Nangle et al., 2003; Parker & Asher, 
1993). Some researchers have argued that friendships only exist if both parties recognize 
the friendship (e.g., Rubin, Bukowski, & Parker, 2006), whereas others argued that unilateral 
friendships (i.e., one-sided friendships) are just as relevant for adolescent adjustment (e.g., 
Berndt & McCandless, 2009). Indeed, reciprocal friendships are stronger compared to 
unilateral friendships in terms of stability, quality, and lack of conflict. However, unilateral 
92 | Chapter 5
friends also differ from non-friends in terms of the time unilateral friends spend together 
and the quality of the relationship (Ciairano, Rabaglietti, Roggero, Bonino, & Beyers, 2007; 
Newcomb & Bagwell, 1995; Vaughn, Covin, Azria, Caya, & Krzysik, 2001). Thus, it is 
conceivable that unilateral friendships may also be important for loneliness. 
 Within unilateral friendships, a distinction can be made between unilaterally given 
nominations  (i.e., the adolescent gives a friendship nomination to a peer, but this 
nomination is not reciprocated) and unilaterally received nominations (i.e., the adolescent 
receives a friendship nomination from a peer but does not reciprocate this nomination) 
(Berndt & McCandless, 2009). This distinction is meaningful, as both types of friendships 
seem to be differently related to adjustment (Scholte et al., 2009). Although loneliness has 
been related to friendship quantity in previous research, some researchers have argued 
that only friendship quality but not friendship quantity is related to loneliness (Qualter & 
Munn, 2005; Qualter, Rotenberg, et al., 2013). To ensure that the results regarding friendship 
quantity do not merely reflect friendship quality, we controlled for the effects of network 
friendship quality (i.e., adolescents’ overall attachment to their broader friendship 
network) in our analyses of friendship quantity. 
Bias Hypothesis
In the literature, opposing views have been proposed to explain why loneliness is related 
to lower friendship quantity and quality. Social needs models (Baumeister & Leary, 1995; 
Cacioppo & Hawkley, 2009; Cacioppo et al., 2006; Gardner et al., 2005; Weiss, 1973) state 
that all human beings have a universal need to belong - a need to have social contacts 
with others - and that loneliness is experienced when this need is not being met. The 
need to belong may be restored by paying more attention to social cues in the 
environment and using the information provided by these cues to connect with others 
(Gardner et al., 2005). Loneliness is thought to be related to heightened attention to social 
cues (Cacioppo & Hawkley, 2009; Gardner et al., 2005). In fact, loneliness may be related to 
hypervigilance to negative social cues, which makes lonely individuals hyperaware of 
signs of rejection, and it could make them believe that they have fewer possibilities for 
friendships and lower friendship quality than they actually have (Cacioppo & Hawkley, 
2009; Qualter, Rotenberg, et al., 2013; Vanhalst et al., 2013). According to this view, the most 
important source of loneliness is a negative perception of one’s social environment. We 
refer to this view as the bias hypothesis. 
Deficit Hypotheses
Alternatively, loneliness may be related to actual differences in the social environment. 
These differences could be due to social skills deficits of lonely individuals. Lonely 
adolescents may lack certain social skills to form successful friendships or possess 
undesirable behavioral characteristics, making them an unpopular friendship choice and 
influencing the quality and quantity of their friendships (Jobe-Shields et al., 2011; 
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Woodhouse et al., 2012). Thus, according to this social skills deficit view, the actual social 
environment rather than adolescents’ interpretation of the environment is an antecedent 
of loneliness. Lonely adolescents may or may not be aware of their low social standing. 
On the one hand, lonely individuals may be very aware of their lower social skills and 
social standing and accurately perceive their social environment negatively. We call this 
the recognized deficit hypothesis. On the other hand, lonely adolescents with under- 
developed social skills may be unaware of their low social standing. We call this the 
unrecognized deficit hypothesis. In sum, different hypotheses exist to explain why lonely 
adolescents experience low friendship quantity and quality, relating to how adolescents 
themselves and their peers view the social world of lonely adolescents.
Loneliness in Relation to Friendship Quantity 
Each of these hypotheses implies different expectations regarding friendship quantity (for 
an overview, see Table 1).  If the bias hypothesis were correct, lonely individuals would 
have a negative view of their social environment, whereas their peers would have a 
neutral view of the lonely adolescents’ social standing. This would result in negative 
relations of loneliness with reciprocal relations and unilateral given friendships, because 
lonely adolescents would perceive few opportunities for friendship in their environment. 
Under the bias hypothesis, lonely adolescents receive an equal number of nominations 
from their peers but reciprocate only a few of these.  Therefore, this hypothesis proposes 
that loneliness is positively related to unilateral received friendships. According to the 
recognized deficit hypothesis, lonely adolescents have a negative view of their social 
environment (i.e., they perceive few friendships), and their peers agree with this view. This 
would suggest a negative relation between loneliness and all measures of friendship 
quantity. Finally, considering the unrecognized deficit hypothesis, we assume that lonely 
adolescents are unaware of their social standing and thus have a neutral view of their 
social environment. Their peers, however, have a negative view of the adolescents’ social 
standing. Consequently, lonely adolescents will nominate an average number of peers as 
friends but receive only few nominations in return. This would result in a positive relation 
between loneliness and unilateral given friendships (i.e., lonely adolescents will have 
more unreciprocated friendships) as well as a negative relation of loneliness with 
reciprocal and unilateral received friendships. 
Loneliness in Relation to Friendship Quality
To obtain a more detailed view of the relation between loneliness and friendship quality, 
we focused on the quality of the best friendship, which is the most commonly researched 
type of friendship quality, and it might also be the most important for adolescent 
adjustment (Berndt & McCandless, 2009). We used a dyadic approach to examine the 
relation between loneliness and friendship quality. This is important, because the 
interpretation of best friendship quality by lonely adolescents is not independent of the 
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interpretation of their best friends; therefore, they cannot be treated as independent data 
(Burk & Laursen, 2005; Cillessen, Jiang, West, & Laszkowski, 2005; Parker & Asher, 1993). 
In addition, earlier research showed that children tend to select otherchildren based on 
their level of loneliness and that children in best friendships may become more alike in 
loneliness over time (Mercer & DeRosier, 2010). Thus, both loneliness and friendship quality 
evaluations of best friends are interdependent, and this interdependency should be taken 
into account (Cillessen et al., 2005). Some studies have randomly selected one of two 
friends to adjust for dependency in the data (e.g., Bagwell et al., 2005), whereas others 
have used the Actor-Partner Interdependence Model for Indistinguishable Dyads (APIM: 
Olsen & Kenny, 2006). Using this model, the data from both friends can be included. The 
APIM has been used in earlier research to control for interdependencies between best 
friends’ evaluations of the friendship (e.g., Burk & Laursen, 2005) but never in relation to 
loneliness.
 Two types of effects can be established using APIM. First, adolescents’ own loneliness 
can be related to friendship quality, as judged by adolescents themselves (i.e., a significant 
actor effect can emerge). Second, adolescents’ own loneliness can be related to the 
experience of friendship quality, as reported by their partner (i.e., a significant partner 
effect can emerge). Table 1 also shows the expectations for friendship quality based on 
the three hypotheses. If the bias hypothesis is correct, loneliness will be related negatively 
to adolescents’ own evaluation of the friendship (i.e., a significant actor effect will occur) 
but will be unrelated to their friends’ evaluation of the friendship (i.e., the partner effect 
will be non-significant). According to the recognized deficit hypothesis, both actor and 
Table 1   Expected Relations between Loneliness and Friendship Quantity and  
Quality According to Different Hypotheses 
Theoretical hypothesis
Aspect Bias Recognized 
deficit
Unrecognized 
deficit
Nominations given Negative Negative NS
Nominations received NS Negative Negative
Reciprocated Negative Negative Negative
Unilateral given Negative Negative Positive
Unilateral received Positive Negative Negative
FQ Self Negative Negative NS
FQ Best Friend NS Negative Negative
Note.  NS = Not significant; FQ = Friendship quality.
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partner effects will be significant. This indicates that loneliness is related to a negative 
evaluation of best friendship quality by both adolescents themselves and their best 
friends. In contrast, according to the unrecognized deficit hypothesis, the partner effect 
will be significant, but the actor effect will be non-significant or positive. This indicates 
that friends of lonely adolescents view their friendship negatively, whereas adolescents 
themselves have either a neutral or a positive view of their friendships (Qualter & Munn, 
2005; Qualter, Rotenberg, et al., 2013).
The Present Study
In sum, the present study aimed to examine whether lower friendship quantity and 
quality of lonely individuals are due to their own perceptions of their social world or the 
social environments’ response to the lonely individual or both. Expectations according to 
these three views are summarized in Table 1. Regression analyses were used to examine 
whether loneliness was positively or negatively related to the number of reciprocal and 
unilateral friendships. We were particularly interested in the unilateral relations because 
these allowed us to examine whether fewer reciprocal relations resulted from the view 
held by lonely adolescents themselves (bias hypothesis), their environment (unrecognized 
deficit hypothesis), or both (recognized deficit hypothesis). To compare views on friendship 
quality between adolescents themselves and their best friends, we used an APIM model. 
 Little is known about the role of gender in the relationship between loneliness and 
friendship quantity and quality. A few studies explored gender differences in the relation 
between loneliness and friendship quantity or quality, and found no moderation by 
gender (Nangle et al., 2003; Parker & Asher, 1993). However, although most studies found 
no gender differences in the occurrence of loneliness, earlier research provided some 
evidence to support gender differences in friendships, such as a higher friendship quality 
among girls (Heinrich & Gullone, 2006; Hoza, Bukowski, & Beery, 2000; Maccoby, 2002). In 
addition, earlier research showed that girls may have stronger communal needs (i.e., need 
for interpersonal closeness) in friendships, and that not meeting these needs is related to 
loneliness for girls but not for boys (Zarbatany, Conley, & Pepper, 2004). This implies that 
not meeting needs for interpersonal closeness in terms of friendship quality might be 
more strongly related to loneliness for girls than for boys. We therefore explored whether 
gender differences occurred in the relation between gender and friendship-related 
constructs. Additionally, we controlled for the possible confounding effects of both social 
anxiety and depressive symptoms, which have been found to be related to both loneliness 
and aspects of friendship such as perceived support from close friendships (Hutcherson & 
Epkins, 2009). 
96 | Chapter 5
Method
Procedure 
Seven secondary schools participated after being informed about the study aims and 
design through written and personal communication. We included participants after 
obtaining passive parental consent for participation and active consent from the 
adolescents themselves. All data were collected during regular school hours. Data 
collection took approximately 30 to 50 minutes. Participants completed the questionnaires 
individually on a computer in the presence of graduate students involved in the project. 
Adolescents received a small gift (e.g., a pen) for their participation. Ethical approval was 
obtained from the IRB of the Radboud University Nijmegen (ECG2012-2711-701).
Participants
Overall, 1,361 students from 52 different classes were approached to participate in the 
study. Parents of all students in the participating schools received a letter with information 
about the study. If they did not wish their child to participate in the study, they could 
indicate this via post, email, or phone. Parents of 47 adolescents (3.45%) indicated that 
they did not want their child to participate. In addition, active consent was obtained from 
all but 3 adolescents themselves. 
 At the time of the data collection, 81 adolescents were absent due to illness or for 
other reasons. Additionally, 49 adolescents were removed from the analyses because they 
nominated themselves as friends in the classroom or they nominated everybody in the 
classroom, which raises questions about the reliability of their friendship nominations. 
Finally, 9 adolescents were not included because they used incorrect identity codes, 
which made it impossible to determine who they were. The final sample consisted of 
1,172 students (49.1% male). Not all students completed all measures due to planning 
issues at some of the schools (see Table 2). All students were in the first grade of Dutch 
secondary school (comparable to US Grade 7) with a mean age of 12.81 years (SD = .43 
year). Classes varied in size from 17 to 32 students. Adolescents remained in the same class 
group throughout the day.
 Most participants had a Dutch ethnic background (94.9%), 2.1% were of Turkish or 
Moroccan descent, and the remaining students had a different ethnic background. 
Parental education was high, with 18.3% of mothers reporting low education level, 32.2% 
reporting middle education level, and 5.7% reporting high education level. Concerning 
fathers, 15.9% had low, 28.9% had middle, and 55.2% had high education. For students 
themselves, different educational levels within the Dutch secondary education system 
were fairly well represented (24.7% of the students attended low to middle level of 
education, 45.6% attended middle to high level of education, and 29.7% attended 
pre-university level of education).
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Measures
Loneliness. Loneliness was measured using the peer-related subscale of the Louvain 
Loneliness and Aloneness Scale for Children and Adolescents (LACA; Marcoen et al., 1987). 
Because the friendship-related items of this scale may overlap with other friendship 
assessments, we constructed a pure loneliness scale consisting of 6 not friendship related 
items (e.g., “I feel alone at school”)4 measured on a 4-point scale ranging from never (1) to 
always (4). Earlier research showed the LACA is one of the most reliable measures of 
loneliness in childhood (Goossens & Beyers, 2002). Cronbach’s alpha was .85 for the pure 
loneliness measure (compared to α = .89 for the original scale). The correlation between 
the original scale and pure scale was high (r = .95, p < .001). 
 
Number of friends. To determine the number of friendships within the classroom, we 
first asked adolescents to select their best friend’s name from a list of all students in their 
classroom. After that, adolescents could select other friends within the classroom by 
clicking on their names. If adolescents did not have any friends in the classroom, they 
could click a button “I can’t name anyone”. Adolescents who were not present during 
data collection but were nominated in the class (11.5%) were dropped, because it could 
not be determined whether these nominations were reciprocal or unilateral. 
 
Number of reciprocal friends. The number of reciprocal friends was calculated by counting 
all friendship nominations by participants and their classmates (i.e., mutual nominations).
Number of unilateral-given friends. The unilateral-given friendships were all friendships 
in which the participant nominated a classmate as one of their friends, but this classmate 
did not nominate the participant. 
Number of unilateral-received friends. The unilateral-received friendships were all 
friendships in which the participant received a nomination from a classmate, but the 
participant did not nominate this classmate as a friend.
Best friendship quality. The quality of the relationship with the best friend was 
measured using the satisfaction and commitment subscale of a short version of the 
Investment Model Scale (Branje, Frijns, Finkenauer, Engels, & Meeus, 2007). Adolescents 
answered 8 questions about their relationship with their best friend measured on a 
5-point scale ranging from do not agree at all (1) to totally agree (5). For each question, the 
name of the student nominated as the best friend in the classroom was filled in. For 
example, if Jane S. was nominated one of the questions would be “My friendship with 
Jane S. is almost perfect”. The Investment Model Scale has been used successfully in 
earlier research on friendships, and it has good reliability and predictive validity. Cronbach’s 
alpha was also high in our sample (α = .88). 
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Network friendship quality. Friendship quality within the broader network was 
measured using the peer subscale of the short version of the Inventory of Parent and Peer 
Attachment scale (IPPA; Armsden & Greenberg, 1987; Raja, McGee, & Stanton, 1992). This 
scale consists of 12 items measuring attachment to friends on a 4-point scale ranging 
from almost never (1) to almost always (4) (e.g., “I feel my friends are good friends”). Of these 
items, 5 are reverse coded. The IPPA has good reliability and validity (Armsden & 
Greenberg, 1987). Cronbach’s alpha was also acceptable in the present study (α = .79). 
Control Variables
Depressive symptoms. Depressive symptoms were assessed using the Iowa short form 
of the Center for Epidemiological Studies Depression scale (CES-D; Kohout, Berkman, 
Evans, & Cornoni-Huntley, 1993), which consists of 11 items measuring the prevalence of 
depressive symptoms during the past week (e.g., “I was sad”). The responses were 
measured on a 4-point scale ranging from 0 (rarely or never, < 1 day) to 3 (usually or always, 
5 – 7 days). Two items were reverse coded. Actual scores ranged from 0 to 31, with higher 
scores indicating a higher prevalence of depressive symptoms (Cronbach’s α = .81).
Social anxiety. Social anxiety was measured using the Dutch version of the Social Phobia 
subscale of the Screen for Child Anxiety Related Emotional Disorders (SCARED; Bodden, 
Bogels, & Muris, 2009). This scale consists of 9 items scored on a 3-point scale ranging 
from almost never (1) to often (3) (e.g., “I am shy”). Actual scores ranged from 9 to 27 with 
higher scores indicating higher prevalence of social anxiety symptoms (Cronbach’s α = .80).
Data Analyses Plan
To examine the relationship between loneliness and friendship quantity, we used 
hierarchical multiple regression analyses, which were estimated in Mplus Version 6 
(Muthén & Muthén, 1998-2010). We estimated parameters using the maximum likelihood 
estimator with robust standard errors (MLR), which uses the FIML procedure for missing 
values. All predictor variables were standardized. This estimator was used because not all 
variables were normally distributed. All predictor variables were centered before the 
analyses. Unstandardized results and STDYX standardized results are reported. In the first 
step, we added the main effects of all friendship-related variables (i.e., network friendship 
quality, number of reciprocal friends, number of unilateral-given friends, and number of 
unilateral-received friends) and gender. In the second step, we added interactions 
between gender and all friendship variables. Finally, we tested the most parsimonious 
model that included all friendship quantity items, network friendship quality, and all 
gender-related effects that reached significance. This model is described in the Results 
section.
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 If loneliness is indeed related to friendship quantity, loneliness could also be related 
to having a best friend, which may affect our analyses regarding the relation between 
loneliness and friendship quality within best friend dyads. We used logistic regression to 
examine whether loneliness was related to the likelihood of having a best friend, 
compared to not nominating a best friend or having a unilateral best friend (i.e., 
nominating a classmate who does not nominate the participant as best friend). First, we 
tested a model including loneliness, gender, and the interaction between loneliness and 
gender. Second, we tested a model that included significant effects only. Third, we 
explored variability of loneliness scores in adolescents who had a reciprocal best 
friendship.
 Finally, we examined whether loneliness was related to the quality of the best 
friendship using an APIM model for indistinguishable dyads (Olsen & Kenny, 2006; see 
Figure 1). We included only the same-sex dyads and ran this model. After running the 
basic APIM model, we used multiple-group comparison to examine gender differences in 
the actor or partner effects using a log-likelihood difference test. We ran a model with all 
paths restricted to be the same between boys and girls and compared this model to a 
model in which the actor and partner effects were freely estimated for boys and girls. 
Next, we examined whether the difference between dyad members’ loneliness scores 
were related to the outcomes using an actor-partner interaction (Kenny & Cook, 1999). 
STDYX standardized results are reported.
 For all analyses, we examined whether the results remained the same after adding 
depression and social anxiety as covariates. Because all effects related to friendship 
quantity and quality in all analyses reached the same significance level after controlling 
for depression and social anxiety, we only report models without these control variables 
in the Results section. 
Results
Descriptives and Correlations
Table 2 summarizes the means and standard deviations for loneliness, friendship quantity 
and quality, and control variables for the total sample and separately for boys and girls. 
This table shows that girls had higher loneliness scores compared to boys. In line with 
earlier research, girls also experienced higher friendship quality compared to boys, gave 
and received more nominations, and had a higher number of reciprocal friendships. To 
test whether clustering of loneliness occurred within different classrooms that were 
included in the analyses, we calculated the intraclass correlation between adolescents in 
classrooms for loneliness. The ICC was .02, indicating that only around 2% of the variation 
in loneliness could be explained by a class effect. Therefore, the analyses were run without 
controlling for the clustering of adolescents within classes.
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 Table 3 displays correlations between loneliness and all other constructs, showing a 
similar pattern for boys and girls. Reciprocal friendships were related to a higher number 
of unilateral-given friendships and a lower number of unilateral-received friendships. 
Loneliness was unrelated to unilateral-given friendship nominations and negatively 
related to all other measures of friendship quantity and quality.  Finally, higher loneliness 
was moderately associated (i.e., .30 < r < .50) with both depressive symptoms and social 
anxiety. 
 The Fisher r-to-z transformation was used to compare the strength of correlations 
between loneliness and all constructs for boys and girls separately. Significant differences 
were found only in the negative relation between loneliness and best friendship quality 
(Z = -2.41, p = .016) and in the positive relation between loneliness and depression 
(Z = 2.40, p = .016). Both correlations were stronger for girls than for boys. 
Loneliness and Friendship Quantity
We examined whether interactions between gender and measures of friendship quantity 
or quality were related to loneliness. Because none of these interactions reached 
significance, the results without gender interactions are reported in Table 4. In total, the 
model explained 26% of the variance in loneliness (F[5,1088] = 75.92, p = <.001). The results 
Table 2   Sample Size, Means and Standard Deviations for Loneliness, Control 
Variables, Friendship Quality and Number of Nominations 
Total Girls Boys
Measure N M SD M SD M SD t
Loneliness 1,171 8.93 3.36 9.14 3.52 8.70 3.16 -2.25*
Friendship quality
   Best friend 1,138 33.08 4.49 34.46 4.19 31.63 4.35 -11.17***
   Network 1,095 36.84 5.20 37.94 5.46 35.74 4.68 -7.16***
Friend nominations
   Given 1,172 5.72 3.52 6.02 3.57 5.41 3.45 -2.98**
   Received 1,172 5.47 2.59 5.73 2.65 5.20 2.49 -3.56***
   Reciprocal 1,172 3.48 2.11 3.75 2.21 3.21 1.96 -4.45***
   Unilat. Given 1,172 1.78 2.26 1.84 2.25 1.72 2.28 -0.88
   Unilat. Received 1,172 1.99 1.89 1.98 1.95 1.99 1.83 0.06
Depressive symptoms 1,139 5.69 4.65 6.50 4.94 4.86 4.18 -6.03***
Social anxiety 1,117 14.43 3.57 15.15 3.71 13.70 3.26 -6.94***
Note. Unilat. = unilateral. ** p < .01. *** p < .001.
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indicated that network friendship quality contributed negatively to feelings of loneliness. 
Controlling for the effects of friendship quality, friendship quantity was also related to 
loneliness. Both the number of reciprocal friendships and unilateral-received friendships 
were negatively related to loneliness, but the number of unilateral-given friendships was 
not related to loneliness. Thus, adolescents who tended to report higher feelings of 
loneliness also tended to experience lower friendship quality, have fewer reciprocal 
friends, and have fewer instances in which they were nominated by a classmate whom 
they did not nominate back. Tolerance levels and variance inflation factor (VIF) were 
within acceptable range for all analyses (i.e., Tolerance > .2, VIF < 5). 
Table 3   Correlations Between Loneliness, Friendship Quantity, Friendship Quality, 
and Control Variables for Girls and Boys
Measure 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. Loneliness -.49*** -.37*** -.09* -.24*** -.19*** .04 -.11* .57*** .45***
2. FQ – Network -.45***` .49*** .03 .13* .12* -.05 .04 -.45*** -.41***
3. FQ – BF -.24*** .40*** .08 .15*** .18*** -.03 .01 -.21*** -.19***
4. N Given -.15*** -.14** .06 .34*** .73*** .77*** -.36*** -.00 -.03
5. N Received -.28*** .21*** .19*** .29*** .69*** -.09* .58*** -.06 -.11*
6. N Reciprocal -.24*** -.18*** .15** .69*** .69*** .18*** -.19*** -.05 -.09*
7. N Unilat. Given -.01 .05 -.02 .79*** -.11* .18*** -.33*** .03 .02
8. N Unilat. received -.13** .10* .11* -.34*** .63*** -.14** -.34*** -.03 -.05
9. Depression .47*** -.43*** -.23*** -.10* -.18*** -.13** -.02 -.11* .43***
10. Social anxiety .44*** -.37*** -.13** -.14** -.13** -.14** -.08 -.03 .40***
Note. Correlations for girls are above the diagonal. Correlations for boys are below the diagonal. FQ = 
Friendship quality; BF =Best friend. Unilat. = Unilateral. 
* p < .05. ** p < .01. *** p < .001.
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Loneliness in Relation to the Likelihood of Having a Best Friend
In total, 2.8% of the adolescents did not nominate a best friend in their class, 49.3% had a 
reciprocal best friend (i.e., the first nominated friend), 40.0% had a unilateral best friend 
(i.e., they nominated a classmate who did not reciprocate the nomination), and 7.6% 
nominated a best friend who was not present during data collection, thereby making it 
impossible to determine whether this nomination was reciprocal or unilateral. Logistic 
regression showed that the interaction between gender and loneliness had no significant 
effect on the likelihood of having a best friend compared to having a unilateral best friend 
or not nominating a best friend (OR = 1.07, 95% CI [.99, 1.16]). A model which included only 
gender and loneliness showed that being a girl was related to a higher likelihood of 
having a reciprocal friend (OR = 1.32, 95% CI [1.04, 1.68]) and loneliness was related to a 
lower likelihood of having a reciprocal best friend (OR = .91, 95% CI [.87, .94]). This indicates 
that very lonely participants may not be represented in the sample of adolescents with a 
reciprocal best friend. However, there was sufficient variability in loneliness scores among 
participants who had a reciprocal best friendship (i.e., M = 8.41, SD = 2.91, range = 6-23 for 
the sample of participants with a reciprocal best friend, and M = 8.92, SD = 3.36, range = 
6-23 for the total sample). Therefore, we felt confident to further examine the relationship 
between loneliness and friendship quality within best friend dyads. 
Perceptions of Quality within Best Friend Dyads 
In all, 281 best friendship dyads were identified in the sample. Of these dyads, 126 were 
male, 150 were female, and 5 were mixed gender. We analyzed the data for same-gender 
dyads only, because there were too few mixed-gender dyads to perform the analyses. 
The model described in Figure 1 was used to examine the relation between loneliness 
and friendship quality within best friend dyads. The model fitted the data well (RMSEA = 
.00 [90% confidence interval .00, .04], CFI = 1.00). The model explained 6.0 % of the 
Table 4   Regression Analysis Predicting Loneliness from Friendship Quality and 
Friendship Quantity 
Predictor B SE B β
Gender 1.21 0.18 .18***
Network friendship quality -0.29 0.02 -.45***
N reciprocal -0.26 0.05 -.17***
N unilateral given 0.01 0.04 .00
N unilateral received -0.20 0.05 -.12***
Note. Adjusted R2 = .26. *** p  < .001.
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variance in friendship quality scores. The results indicated that best friends’ loneliness 
scores were interrelated. In addition, friends’ were alike in their evaluation of their 
friendship. In line with expectations, we found a significant actor effect (β = -.24, p < .001). 
This finding indicates that within the dyads, individuals’ loneliness scores were related to 
their evaluation of friendship quality. Higher loneliness was related to a lower experienced 
friendship quality. However, the partner effect was not significant (β = -.03, p = .65). This 
result indicates that higher loneliness, as experienced by one friend, was unrelated to 
lower friendship quality, as experienced by other friend. Multiple group analysis showed 
similar effects for both male and female dyads. Similarity between dyad members’ 
loneliness scores did not affect the results, evidenced by a non-significant actor by 
partner interaction (β = .14, p = .14). 
Discussion
The aims of the present study were to examine the associations among adolescent 
loneliness, friendship quality, and friendship quantity. We examined whether lonely 
adolescents (bias hypothesis), their peers (unrecognized deficit hypothesis), or both 
(recognized deficit hypothesis) held negative views of the social world of lonely 
adolescents in terms of friendship quantity and quality. We explored the relationship 
between loneliness and unilateral friendships and the relationship between loneliness 
and friendship quality within best friend dyads. Our findings indicated that loneliness was 
negatively related to two aspects of friendship quantity (i.e., number of reciprocal and 
unilateral-received friendships, as assessed through peer nominations) and to friendship 
quality as experienced by adolescents themselves but not their best friends. Thus, the 
findings regarding friendship quantity seem to be in line with the recognized deficit 
hypothesis, whereas the findings regarding friendship quality are more in line with the 
Figure 1   Results for APIM analyses
Loneliness 
Person 1  
Loneliness 
Person 2  
Friendship Quality 
Person 1  
Friendship Quality 
Person 2  
-.24*** 
-.24*** 
-.03  
-.03  
 .26** .31*** 
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bias hypothesis. However, our findings do not provide unequivocal support for any one of 
the hypotheses and are open to various interpretations. 
 Our findings showed that loneliness was negatively related to the number of unilat-
eral-received friendships. We did not find evidence that loneliness was related to unilater-
al-given friendships. The finding that lonely adolescents have fewer unilateral-received 
friendships could indicate that lonely adolescents may not be perceived as interesting by 
their peers. Indeed, loneliness was related to lower popularity (Gorman, Schwartz, 
Nakamoto, & Mayeux, 2011). Alternatively, lonely adolescents may not send out signals to 
indicate that they would want to befriend others. Indeed, loneliness was related to a 
lower number of given friendship nominations. Therefore, their classmates may simply 
not be aware that lonely individuals want to form friendships. Indeed, loneliness was 
found to be related to high social withdrawal and shyness in social interactions 
(Jobe-Shields et al., 2011), possibly due to fear of rejection (Qualter, Rotenberg, et al., 2013), 
which limits the opportunities to befriend others. Consequently, lonely adolescents’ 
negative views of the social world may also decrease the number of friendship relations.
Regarding friendship quantity, we found no evidence that lonely adolescents evaluate 
their social world more negatively compared to reality, which would have become 
apparent in a high number of unilateral-received friendships. We also found no evidence 
that lonely adolescents are not aware of their low social standing, and perceive their social 
world more positively compared to reality, which would have been evidenced by a high 
number of unilateral-given friendships. Our findings seem to indicate that lonely 
individuals are not a very popular friendship choice, and in addition do not see many 
opportunities for friendships themselves. This is most in line with the recognized deficit 
hypothesis.
 Regarding friendship quality, our findings suggest a different interpretation. Here, we 
find indications that loneliness is related to a negative interpretation of the social 
environment, which is in line with the bias hypothesis. We found that loneliness scores 
were related to a lower experience of friendship quality, as reported by adolescents 
themselves (i.e., a significant actor effect), but were unrelated to the experience of 
friendship quality reported by their best friend (i.e., absence of a significant partner effect). 
These findings indicate that once a relationship is established, loneliness does not seem 
to be indicative of being a poor friend. The relation between loneliness and lower 
friendship quality was evident only in adolescents’ own experiences but not their friends’ 
experiences. Friends of more lonely adolescents did not report lower friendship quality. 
This finding contradicts the notion that lonely individuals may lack social skills or 
specifically the skills to maintain high-quality friendships. Rather, it implies that loneliness 
is related to the perception of friendship quality as opposed to the actual (objective) 
quality of the relation. This interpretation is in line with earlier studies that showed 
loneliness is related to a negative interpretation of the social surrounding (e.g., Qualter, 
Rotenberg, et al., 2013). Alternatively, lonely individuals may not interpret the behavior of 
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their friends more negatively, but rather have a higher standard compared to their less 
lonely friends of what friendships should entail, resulting in a lower evaluation of the same 
situation (Russell, Cutrona, McRae, & Gomez, 2012).
 Importantly, based on the present study, we cannot establish whether the friendships 
of lonely individuals are only interpreted more negatively or whether their friendships are 
objectively of a lower quality. Possibly, the differences we found between adolescents’ 
own and their friends’ interpretation reflect actual differences in behavior of the best 
friends. For instance, lonely adolescents may be in unequal relationships in which they 
invest a lot without reciprocation of this investment from their best friend. Earlier research 
among college students showed that loneliness was related to inequality in investment in 
relationships and concern with the relative investment in the friendship of both friends 
(i.e., having an under-benefitting exchange orientation) (Buunk & Prins, 1998). Thus, lonely 
individuals may not only be more focused on the investment of both friends, but they 
may also receive less than they give from their friends. Moreover, if lonely adolescents 
indeed have social skills difficulties, as the findings regarding friendship quantity suggest, 
it may be difficult to be friends with a lonely adolescent. Future research should examine 
objective versus subjective differences in friendship quality of lonely adolescents.
 Because our findings are based on cross-sectional research, we cannot draw 
conclusions about directions of effects. For instance, our finding that loneliness is related 
to a negative evaluation of adolescents’ own friendships could be a sign that loneliness 
leads to a negative interpretation of one’s social environment (Qualter, Rotenberg, et al., 
2013) or a sign that low friendship quality leads to feelings of loneliness. In fact, being in a 
low-quality friendship may also cause adolescents to imitate their friends’ shy and 
withdrawn behavior, thereby limiting their chances of developing satisfactory 
relationships with others (Berndt, 2002). Likewise, being lonely may make adolescents an 
unpopular friendship choice, but alternatively, having few friends may cause adolescents 
to be lonely. Besides the obvious disadvantage of uncertainty about the direction of the 
effects, the use of a cross-sectional design has another drawback. Because we only 
measured friendship at a single time point, we could not take into account the duration 
and developmental stage of the friendships. Loneliness could be related to the differences 
in formation and maintenance of friendships (Parker & Seal, 1996). The use of longitudinal 
data would make it possible to consider these developmental stages. 
 Another limitation of the present study lies in the generalizability of the findings. For 
instance, we only used information about friendships within the class. Although earlier 
research shows that most good friendships in adolescence can be found within the class, 
other studies also showed that unpopular children have a higher likelihood of having 
friendships outside the school (George & Hartmann, 1996). This could also be the case for 
lonely adolescents. If lonely adolescents fail to find satisfactory friendships at school, they 
may search for friendships elsewhere. In addition, we cannot draw conclusions about the 
relations between loneliness and friendship quantity and quality in collectivistic countries 
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based on the present research. Earlier research indicated that loneliness may be more 
strongly related to contact with friends in individualistic rather than collectivistic countries 
(Lykes & Kemmelmeier, 2014). In addition, we did not differentiate between dyadic 
loneliness, which relates to dyadic friendships and closeness with individual friends, and 
network loneliness, which refers to fitting in at a group level (Hoza et al., 2000). Future 
research should examine whether the findings in the present study are similar for these 
two types of loneliness because earlier research suggested that distinct mechanisms may 
underlie each of these types of loneliness (Hoza et al., 2000).
 Despite these limitations, the present study has a number of strengths, including its 
broad set of peer-related variables, its large sample size, and the use of a sophisticated 
procedure, that is, the APIM model, which allowed us to account for the dependency 
between best friends’ evaluation of the quality of their relationship. This type of 
dependency is rarely addressed properly in extant research on peer relationships 
(Cillessen et al., 2005). Our study was the first to explicitly examine whether loneliness is 
related to a social skills deficit or to a biased perception of the adolescents’ social world. 
This is an important issue, especially because these views typically suggest very different 
approaches towards intervention and prevention. If loneliness is caused by a difficulty to 
operate within the social world, evidenced by a social skills deficit, social skills training 
may be most beneficial for lonely adolescents. However, if the most important cause of 
loneliness lies in biased perception of the social environment, cognitive based therapies 
may benefit lonely adolescents most. Currently, little is known about effective strategies 
for the prevention or intervention of loneliness in adolescence. A review of the intervention 
strategies showed that cognition-based interventions were more effective compared to 
social skills based interventions or interventions aimed at increasing social support or 
opportunities for social contact (Masi, Chen, Hawkley, & Cacioppo, 2011). However, 
because none of the reviewed studies included early adolescents and only two studies 
included children, we cannot draw conclusions about the most effective interventions in 
the young adolescent population.
 Overall, future research is needed to further examine whether differences in social 
experiences of lonely adolescents stem from the adolescents themselves, from their 
environment, or from both. Our findings seem to suggest that lonely individuals may 
indeed experience objective difficulties in peer relations, which is in line with the 
recognized deficit hypothesis, but may also interpret their social environment more 
negatively than is warranted, which is in line with the bias hypothesis. Earlier research 
suggested that depressed children may exhibit some social skill difficulties, but interpret 
their functioning in the social environment negatively over and beyond the effects of 
their actual social environment (Rudolph & Clark, 2001). The same could be true for 
loneliness: Lonely individuals may indeed have social skill difficulties, but these difficulties 
may be amplified by an overly negative view on their social environment.  Future research 
could benefit from an approach in which adolescents’ views on their social skills are 
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compared directly to the views of their peers. In addition, future research could examine 
whether friends of more lonely individuals are indeed less supportive compared to friends 
of less lonely individuals, for instance, by using observations or by comparing lonely 
adolescents’ evaluations of their friends to evaluations others have of these same friends. 
Furthermore, future research could use a longitudinal approach and more sophisticated 
techniques, such as SIENA, to examine the development of social networks in relation to 
loneliness and friendship quality (Snijders, van de Bunt, & Steglich, 2010). For now, our 
findings seem to indicate that there may be truth in both the social skills hypothesis and 
the bias hypothesis. Lonely individuals actually have fewer friendship options, and they 
seem to interpret their friendships even more negatively than they actually are. 
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Abstract
Lonely adolescents report that they have poor social skills, but it is unknown whether this 
is due to an accurate perception of a social skills deficit, or a biased negative perception. 
This is an important distinction, as actual social skills deficits require different treatments 
than biased negative perceptions. In this study, we compared self-reported social skills 
evaluations with peer-reported social skills and meta-evaluations of social skills (i.e., 
adolescents’ perceptions of how they believe their classmates evaluate them). Based on 
the social skills view, we expected negative relations between loneliness and these three 
forms of social skills evaluations. Based on the bias view, we expected lonely adolescents 
to have more negative self- and meta-evaluations compared to peer-evaluations of social 
skills. Participants were 1,342 adolescents (48.64% male, M
age
 = 13.95, SD = .47). All 
classmates rated each other in a round-robin design to obtain peer-evaluations. Self- and 
meta-evaluations were obtained using self-reports. Data were analyzed using polynomial 
regression analyses and response surface modeling. The results indicated that, when self-, 
peer- and meta-evaluations were similar, a greater sense of loneliness was related to 
poorer social skills. Loneliness was also related to larger discrepancies between self- and 
peer-evaluations of loneliness, but not related to the direction of these discrepancies. 
Thus, for some lonely adolescents, loneliness may be related to an actual social skills 
deficit, whereas for others a biased negative perception of one’s own social skills or a 
mismatch with the environment may be related to their loneliness. This implies that 
different mechanisms may underlie loneliness, which has implications for interventions. 
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Introduction
Loneliness is defined as a subjective experience of lack of connectedness, in terms of 
quantity or quality of social relations (Heinrich & Gullone, 2006). It can have severe negative 
consequences for both mental and physical health, including depression, suicidal 
ideation, aggression, obesity, and cardiovascular diseases (Cacioppo, Grippo, London, 
Goossens, & Cacioppo, 2015), and even increases the risk for early mortality (Holt-Lunstad, 
Smith, Baker, Harris, & Stephenson, 2015). Previous research showed that loneliness and 
self-evaluations of social skills are negatively related (e.g., Segrin & Flora, 2000), but little is 
known about whether social skills evaluations from others may also be related to 
loneliness. For instance, it is still unknown whether lonely adolescents evaluate their social 
skills more positively or negatively than their peers do, and whether perceptions of others’ 
evaluations (i.e., meta-evaluations) may have a larger impact on loneliness than others’ 
actual evaluations. In addition, the studies that have examined the relationship between 
loneliness and social skills as reported by others have been conducted among children 
and adults, whereas few studies focused on adolescence (Qualter et al., 2015). Research in 
this age group is needed because adolescence is a crucial period for both the 
development of social skills and loneliness. 
 During early adolescence, adolescents enter the complex world of social relations 
that is typical for this developmental period. Peers become increasingly important during 
early adolescence, as adolescents become part of a complex network of friendships 
(Brown & Klute, 2006). Moreover, peers play an important role in the development of 
social and emotional skills during adolescence (Steinberg & Morris, 2001). As such, early 
adolescents may be especially sensitive to develop loneliness compared to other age 
groups, and the link between social skills and loneliness seems particularly worthwhile to 
examine in this developmental period. Indeed, prevalence of loneliness in adolescence is 
high, with between 21% and 70% of adolescents feeling lonely at least sometimes (Qualter 
et al., 2015) and between 3% and 22% of adolescents chronically experiencing loneliness 
(van Dulmen & Goossens, 2013). The goal of the present study was therefore to examine 
whether during early adolescence, loneliness was related to adolescents’ self-, peer-, and 
meta-evaluations of social skills, and whether discrepancies between these types of 
evaluations were related to loneliness. 
 Social skills can be defined as the ability to operate successfully in one’s social 
environment (Cillessen & Bellmore, 2011). Some researchers argue that loneliness is caused 
by a social skills deficit (Segrin & Flora, 2000). According to this theory, people with low 
social skills have difficulties interacting with others, which limits their opportunity to form 
and maintain satisfactory friendships with their peers, and thereby limiting the quantity of 
their social relations. Moreover, if people have low social skills, they may not be able to 
adequately cope with stressful life events by engaging their social network, leading to 
increased negative affect (Segrin, 1999). As such, quality of friendships may also be lower 
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in people who have a social skills deficit. As both quantity and quality of social relations 
are related to loneliness in adolescence (Lodder, Scholte, Goossens, & Verhagen, 2015), 
a social skills deficit may thus cause feelings of loneliness. In addition, once loneliness is 
experienced, further problems with social skills may develop. Loneliness can cause 
withdrawal from social relations, which then limits opportunities for adolescents to 
further develop social skills (Qualter et al., 2015). As such, problems with social skills may 
cause loneliness, and loneliness may be a maintaining factor for social skills problems.
 Empirical studies have demonstrated that, across development, loneliness is related 
to lower self-reported social skills in different age groups (Qualter et al., 2015), including 
adulthood (DiTommaso, Brannen-McNulty, Ross, & Burgess, 2003) and mid-adolescence 
(Inderbitzen-Pisaruk, Clark, & Solano, 1992). Concerning ratings by others, research on 
adults shows that findings on the relationship between loneliness and conversational 
skills are mixed. Warren Jones conducted several well-known studies on the relationship 
between loneliness and social skills, in which lonely adults were paired with others for a 
conversation (Jones, Freemon, & Goswick, 1981; Jones, Hobbs, & Hockenbury, 1982; Jones, 
Sansone, & Helm, 1983). This research showed that, for ratings of conversation skills, lonely 
adults rated themselves negatively, expected negative ratings form their interaction 
partners, rated their interaction partners slightly negatively, but were not rated negatively 
by their interaction partners (Jones et al., 1981). Additional research showed that lonely 
males, compared to females, were also rated negatively by their interaction partners 
(Jones et al., 1983). Still, other research showed that loneliness was related to lower 
attention to interaction partners, and when lonely subjects were trained to pay more 
attention to their partner, their loneliness decreased (Jones et al., 1982). 
 In children and adolescents, research on ratings of social skills by significant others is 
scarce, but indicates that increasing loneliness may be related to lower mother-reported 
social skills (Schinka, van Dulmen, Mata, Bossarte, & Swahn, 2013). In contrast, independent 
observers indicate that lonely as well as nonlonely children exhibit prosocial behaviors 
like initiating conversations, to which their peers respond well (Qualter & Munn, 2005). 
There is evidence to suggest that loneliness is related to withdrawn and shy behavior, 
which some researchers argue is a sign of poor social skills. Peer reports show that 
loneliness was related to social withdrawal in late childhood, (Boivin, Hymel, & Bukowski, 
1995), and to shyness in late adolescence (Woodhouse, Dykas, & Cassidy, 2012), and peer 
rated social withdrawal predicts increases in loneliness from middle to late childhood 
over time (Jobe-Shields, Cohen, & Parra, 2011). Finally, teacher and mother rated shyness 
was also related to loneliness in middle childhood (Coplan & Weeks, 2010). Overall, unlike 
the consistent findings for the relationship between loneliness and self-reported social 
skills, mixed evidence exists for a negative relationship between loneliness and 
other-reported social skills. This indicates that loneliness may be related to an objective 
social skills problem to some extent, but lonely individuals may subjectively experience a 
much larger social skills deficit. 
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 Indeed, some researchers have argued that individuals’ own perceptions of social 
functioning (Vanhalst, Luyckx, Scholte, Engels, & Goossens, 2013), and anxiety about 
interactions (Solano & Koester, 1989) may be more strongly reflected in feelings of 
loneliness than their actual social skills, and may  cause lonely individuals to “choke under 
the pressure” of social interactions (Knowles, Lucas, Baumeister, & Gardner, 2015). This 
could explain why interventions aimed to reduce loneliness by social skills training are 
usually not very effective, but interventions that address maladaptive cognitions are 
effective in reducing loneliness (Cacioppo et al., 2015). 
 In line with the idea that maladaptive cognitions may be related to loneliness, some 
research suggests that loneliness is related to hypervigilance for rejection, causing lonely 
individuals to focus on negative information in the social environment (Cacioppo & 
Hawkley, 2009), which may lead to a biased negative view of the social environment 
(Qualter et al., 2013). In line with this idea, earlier research showed loneliness was related to 
having a hostile attribution bias (Qualter et al., 2013), and to a self-defeating attribution 
style in which social success is attributed to external factors and social failure to internal 
factors (Crick & Ladd, 1993). In addition, chronic loneliness is related to the tendency to 
attribute social exclusion to internal and stable factors, and social inclusion to unstable 
and external factors (Vanhalst et al., 2015). Moreover, there is evidence to suggest that 
lonely adolescents may view the quality of their friendships more negatively than their 
friends do (Lodder et al., 2015), and that they show greater negative affect tin response 
to negative company (van Roekel et al., 2014). Overall, this pattern of findings indicates 
that lonely adolescents tend to negatively interpret the social environment, their relations, 
and their role in social relations. Possibly, this negative view does not only entail external 
social stimuli such as emotional expressions, but also a negative view of oneself, resulting 
in a negative bias towards one’s own social skills.
 To examine whether loneliness is related to lower social skills, distorted negative 
perceptions of social skills, or both, it is necessary to compare views on social skills of 
adolescents themselves with others’ views on adolescents’ social skills. Researchers have 
argued that peer-observers may be most valuable when considering peer-related social 
skills, as these peers may respond to perceptions of low skills by rejecting the adolescent 
(Miers, Blote, & Westenberg, 2011). Indeed, earlier research showed that among socially 
anxious adolescents, peer-reports of social skills were more closely related to adolescents 
self-reports of social skills compared to social skills as reported by adult observers. We, 
therefore, decided to use peer-observers as an indication of others-evaluation. Lonely 
adolescents may have a negative view of their social skills due to an actual social skills 
deficit. If this were the case, we would expect that loneliness should be negatively related 
to others’ evaluations of adolescents’ social skills as well as self-reported social skills. 
Alternatively, according to the bias view, loneliness may be unrelated to others’ evaluations. 
Rather, loneliness may be related to a discrepancy between self-and meta-evaluations of 
social skills on the one hand, and peer-evaluations of social skills on the other hand. Earlier 
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research did indicate that self-, peer-, and meta-evaluations of social skills might be related 
to loneliness, but discrepancies between these types of evaluations have never been 
examined (e.g., Jones et al., 1981). The comparison of self- and meta-evaluations with 
peer-evaluations of social skills allows us to examine loneliness in relation to over-estimation, 
which occurs when lonely individuals think that others evaluate them more positively and 
rate themselves more positively than others actually do, and under-estimation, which 
occurs when lonely individuals think others evaluate them more negatively and rate 
themselves more negatively than others do. This comparison is relevant, because based 
on the bias view of loneliness, we would expect that lonely adolescents underestimate 
how others evaluate their social skills (Qualter et al., 2013).
 A biased perception of social skills becomes apparent in the direction of the 
discrepancy between self- or meta-evaluations and peer-evaluation of social skills. Recent 
studies have suggested that the size of the discrepancies between informants’ evaluations 
of behavior may have a unique effect on various outcomes, beyond the main effects of 
the individual informants’ evaluations (De Los Reyes, 2011), for instance, on aggression 
(Brendgen, Vitaro, Turgeon, Poulin, & Wanner, 2004) and depression (Ehrlich, Cassidy, 
Lejuez, & Daughters, 2014). As of yet, no studies have examined the possible relationship 
between loneliness and informant discrepancies, which is important because the bias 
hypothesis implies discrepancies between perceived and actual social functioning 
(Qualter et al., 2013). 
Current study
In the current study, we examined whether loneliness was related to social skills as 
evaluated by adolescents themselves and by their peers, and to perceptions adolescents 
had about how their peers would evaluate them (meta-evaluations). Moreover, we 
examined whether the size and direction of discrepancies between self-, peer- and me-
ta-evaluations of social skills would be related to loneliness. Different hypotheses for 
these relations can be formulated based on the social skills deficit view (e.g., Segrin & 
Flora, 2000) and the bias view (e.g., Qualter et al., 2013). Based on the social skills deficit 
view, we hypothesized that lonely adolescents would show limited social skills. This would 
result in a negative relationship between loneliness on the one hand, and self-, peer-, and 
meta-evaluations of social skills on the other hand. Based on the social skills deficit view, 
we would not expect a discrepancy between self-, peer- and meta-evaluations of social 
skills. That is, if there actually is a social skills deficit, one would expect that self-, peer- and 
meta-evaluations of social skills would be negative, and would not differ from each other. 
Based on the bias view, we expected that loneliness would be related to an underestimation 
of social skills. This would be evidenced by a discrepancy between self- and meta- 
evaluations of social skills on the one hand, and peer-evaluations of social skills on the 
other hand. Based on the bias view, we would expect that this discrepancy would 
contribute to loneliness over and above the main effects of the individual informants. 
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Method
Participants and Procedure
Six secondary schools in The Netherlands agreed to participate after receiving information 
about the study through written and personal communication. The data were collected 
from 1,342 participants (48.64% male), in February - April 2014. For each participant, 
passive parental consent and active consent from adolescents was obtained. The  IRB of 
the faculty of social sciences approved the study procedures (ECG2012-2711-701). Of the 
1,467 students that were enrolled in the schools at the time the data were collected, 80 
(5.45%) adolescents were not present, 39 (2.66%) did not have parental consent to 
participate, and 6 adolescents (0.41%) did not assent to participate themselves. Due to 
time constraints (e.g., a shortened class schedule), not all participants were able to 
complete all questionnaires (see Table 1). Participants were all in the second grade of 
secondary education, and were 13.94 years old on average (SD = 0.47). Most participants 
had a Dutch ethnic background (96.4%). In the Dutch school system, students follow 
different educational paths, ranging from low (i.e., pre-vocational level) to high (i.e., 
pre-university level). In our sample, 22.7 % of the students attended a low to middle level 
of education, 38 % attended a middle to high level of education, and 39.3 % attended a 
high level of education. Participants completed all measures during regular school hours 
on a computer under the supervision of undergraduate students involved in the project. 
Measures
Loneliness. Loneliness was measured using the peer-related subscale of the Louvain 
Loneliness and Aloneness Scale for Children and Adolescents (LACA; Marcoen, Goossens, 
& Caes, 1987). The 12 items on this scale can be answered on a 4-point scale ranging from 
never (1) to always (4) (e.g., “I feel alone at school”). Cronbach’s alpha was .91.
Evaluations of social skills. Self-, peer-, and meta-evaluations of social skills were each 
measured using three items that referred to being nice and helping others, being good at 
making friends, and being cooperative. These items were designed to measure the 
components of social skills as defined by Cillessen and Belmore (2011) as being prosocial 
and cooperative, and being interpersonally successful. All evaluations were measured on 
a 6-point scale ranging from 1 (not at all) to 6 (very much). For self-evaluations, participants 
reported on their own social skills (e.g., “Are you good at making friends?”) (α = .79). For 
meta-evaluations, participants indicated how they thought their classmates would 
evaluate them (e.g., “Do you think your classmates think you are somebody who is good 
at making friends?”) (α = .85). 
 In the Dutch school system, adolescents have a designated group with whom they 
take most of their classes. Class size varied from 17 to 31 (M = 23.96, SD = 3.37). Peer- 
evaluations were based on the average rating participants received from their classmates 
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(e.g., “Do you think Sam is somebody who is good at making friends?”). Although round 
robin data can typically be examined using the Social Relations Model (SRM; Back & Kenny, 
2010), this technique was not suitable for our research purposes. With the SRM, variance 
due to peer evaluations (i.e., partner effects) can be partialled out, controlled for the 
tendencies of individual raters to see others in a certain way (i.e., actor effects), and the 
relationship between specific individuals (i.e., relationship effects) in a classroom. However, 
to compare the fit between individuals and their environment (e.g., self- and peer- 
evaluated socials sills), it is necessary to use commensurate measures in terms of nominal 
and scale equivalence (Edwards, 2007). Because the scale of partner-evaluations derived 
from SRM would be very different from the scale for self- and meta-evaluations, we 
decided not to use SRM to analyze peer-evaluations. Rather, we averaged the scores 
adolescents received from their classmates for each question and computed an average 
social skills score (α = .93). The correlation between partner-effects and average peer- 
evaluation scores was very high (r = .87, p = <.001). 
Strategy of Analyses 
General statistical approach to discrepancy analyses. A common method to examine 
whether discrepancies between different reports are related to a certain outcome is the 
use of difference scores (e.g., to subtract the standardized score for self-evaluations from 
the standardized score for peer-evaluations, and regress the resulting scores on loneliness). 
However, the use of difference scores in a regression to assess discrepancies among 
observers gives rise to a number of statistical problems (Edwards, 2002). For instance, 
given the difference score (X minus Y) in relation to an outcome variable Z, the reliability 
of this score is usually much lower compared to the reliabilities of X and Y. Moreover, using 
this difference score places mathematical constraints on the relation between the two 
elements of a difference score and the outcome. For instance, concerning the effect of 
(X minus Y) on Z, the effects of X and Y on Z are constrained to be equal in size but 
in the opposite direction. However, many researchers do not intend to impose this 
constraint. In our case, for instance, we wanted to examine if the difference between 
self- and peer-evaluations of social skills is related to loneliness, but we did not assume 
that the effects of self- and peer-evaluations were equal in size but in opposite indirection. 
By using polynomial regression, combined with response surface modeling, one can 
simultaneously estimate the effects of agreement between X and Y (i.e., what happens 
to Z if X and Y are similar) and the size and direction of disagreement between X and Y on 
an outcome Z. The advantages of this methodology have been described in greater detail 
in earlier research (Laird & De Los Reyes, 2013).
Steps in the discrepancy analyses. We adopted the procedures used in earlier work for 
the discrepancy analyses (Edwards, 2002; Shanock, Baran, Gentry, Pattison, & Heggestad, 
2010). Prior to the analyses, we centered self-, meta- and peer-evaluations around the 
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scale midpoint (i.e., 3.5). In order to ensure that influential cases or multivariate outliers do 
not affect the results, we followed Edwards’ (2002) suggestion to remove cases that 
exceed the cut-off points for leverage (leverage > 2n+2), Cook’s distance (Cook > 4/n) and 
standardized residual outliers (residuals > 2). In the regression of the main effects (self, 
peer, and meta) on loneliness, 15 cases (1.12%) were dropped and 9 cases (0.67%) were 
dropped in the discrepancy analyses. 
 Before we analyzed discrepancies between self-, peer- and meta-evaluations of 
social skills in relation to loneliness, we first examined whether each of the evaluation 
types was uniquely related to loneliness. To test this, we used a regression model with the 
main effects of each evaluation type as predictor. Second, we tested whether agreement 
and discrepancies between each evaluation type actually occurred in our sample. In 
accordance with earlier research, we considered two types of evaluation to be in 
agreement when their standardized measures were within half a standard deviation of 
each other, otherwise we considered them to be in disagreement (Shanock et al., 2010). 
For instance, for self-peer discrepancies, we examined the percentage of the cases with 
self-evaluation scores more than half a standard deviation above or below the peer- 
evaluation scores and the percentage of the cases with similar scores. 
 After checking whether each of the evaluation types uniquely related to loneliness, 
and testing whether agreement and discrepancies between each evaluation type actually 
occurred in our data, we estimated a polynomial regression model. That is, we tested a 
regression model with three main-effects (i.e., self-evaluations, meta-evaluations, and 
peer-evaluations), the square values for each predictor (i.e., self2, meta2, and peer2), and the 
interactions between these predictors (i.e., self by peer, self by meta, and meta by peer 
interactions) regressed on loneliness. In accordance with earlier literature on the effects of 
discrepancy scores, we did not interpret the outcome of this regression analysis directly 
but evaluated the fit of this model and used the output to examine the shape of the 
response surface corresponding to this model  (Shanock et al., 2010). 
 We plotted three response surfaces (i.e., self- vs. peer-evaluations, self- vs. meta-eval-
uations and meta- vs. peer-evaluations). As an example, we describe the points of interest 
in this plot for the self- and peer-evaluation discrepancy. First, we examined slope and 
curvature along the line of perfect agreement (the solid lines at the floor of the graphs in 
Figure 1). This line describes loneliness for adolescents whose self- and peer-evaluations 
are similar (e.g., a low score on both self- and peer-evaluations of social skills). Second, we 
examined the line of incongruence (the dashed lines at the floor of the graphs in Figure 1). 
This is the line in the plot along which the difference between self- and peer-evaluations 
increases. The slope (a1) along the line of perfect agreement indicates the effect of 
agreement between self- and peer-evaluations of social skills on loneliness. The curvature 
(a2) along the line of perfect agreement indicates whether this relation is stronger for 
certain values of social skills (e.g., the relation with loneliness is stronger for low evaluations 
of social skills compared to high evaluations of social skills). The slope along the line of 
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incongruence (a3) indicates the effect of the direction of the difference between self- and 
peer-evaluations on loneliness (e.g., loneliness increases when self-evaluations are lower 
than peer evaluations). The curvature along the line of incongruence (a4) indicates the 
degree to which the difference between self- and peer-evaluations on loneliness is related 
to loneliness (e.g., loneliness increases as the difference between self- and peer evaluations 
increases).  
Results
Descriptives 
In Table 1, means and standard deviations, and correlations among all constructs are 
presented. All types of evaluations were related to loneliness, and to each other. 
A regression analysis showed that self-evaluations (b = -1.98, SE b = .29, p = <.001), meta- 
evaluations (b = -1.13, SE b = .27, p = <.001), and peer-evaluations (b = -.92, SE b = .29, 
p = .001) were each negatively related to loneliness (F [3,1314] = 102.44, p = <.001; adjusted 
r2 = .19). Tolerance and variance inflation factor (i.e., VIF) were within acceptable range for 
all predictors (tolerance > .40 and VIF < 2.46 for all predictors), indicating that no problems 
with multicollinearity occurred. 
 Next, we tested whether disagreement and agreement between self-, peer- and 
meta- evaluations of social skills actually occurred within our sample. The results indicated 
that all types of discrepancies were effectively found. For instance, some adolescents had 
higher self- than peer-evaluations, some adolescents had lower self- than peer- evaluations, 
and some adolescents had similar self- and peer-evaluations of social skills. For a detailed 
overview of the occurrence of agreement and disagreement within the sample, see 
Table 1   Sample Size, Means, Standard Deviations and Correlations for Loneliness and 
Social Skills Evaluation
Descriptives Correlations
Measure N M SD Self Meta Peer
Loneliness 1,340 18.08 6.18 -.46*** -.45*** -.25***
Social Skills
   Self-evaluation 1,338 4.79 0.78 .76*** .29***
   Meta-evaluation 1,338 4.35 0.87 .34***
   Peer-evaluation 1,335 4.27 0.54
Note. Self = self-evaluation. Meta = Meta-evaluation. Peer = Peer-evaluation. *** p < .001.
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Supplementary Table 1. Because all types of evaluation were uniquely related to loneliness, 
and because agreement and discrepancies between all types of evaluation occurred 
within our sample, we continued with the main analyses to examine the effect of 
agreement and disagreement between evaluations on loneliness. 
Discrepancy Analysis
We examined the relationship between loneliness and the discrepancies between self- 
meta-, and peer-evaluations of social skills (see Supplementary Table 2). Because model fit 
was good (F [9,1311] = 41.99, p = <.001; adjusted r2 = .22, p = <.001), we proceeded to use 
the output of the regression model to estimate surface plots. The results of this analysis 
are displayed in Table 2. 
We estimated surface values for the line of perfect agreement and the line of incongruence 
separately for self-peer discrepancies, self-meta discrepancies, and meta-peer 
discrepancies. The response surfaces are shown in Figure 1. The results indicated that for 
all analyses, the slope of the line of perfect agreement (a1) was negative and significant. 
Thus, for all discrepancy pairs, loneliness was high when both sources of evaluation 
agreed that social skills were low. For meta-peer discrepancies, we also found a significant 
positive curve for perfect agreement (a2). Figure 1 shows that the relationship between 
loneliness and evaluations of social skills was stronger for negative evaluations than for 
positive evaluations. 
Table 2   Shape of the Response Surface for all Discrepancy Pairs
Self-Peer Self-Meta Meta-Peer
Parameter B SE(B) B SE(B) B SE(B)
Line of Perfect agreement
   Slope (a1) -2.09* 1.01 -3.73*** .40 -3.23*** .67
   Curve (a2) -.84 .67 .31 .17 1.97*** .48
Line of Incongruence
   Slope (a3) -.50 .76 1.14 1.18 -1.64 .98
   Curve (a4) 2.62*** .74 -.19 .76 -.94 .80
* p = < .05.  ** p = < .01. *** p = < .001.
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Next, we examined the line of incongruence. The only significant effect that emerged 
was a significant curve for the discrepancy between self- and peer-evaluations (a4). 
Thus, loneliness was high when self-evaluations are either higher or lower than peer- 
evaluations of social skills. No significant slopes (a3) or curves (a4) were found for self-meta 
discrepancies or meta-peer discrepancies. The latter findings indicated that the size and 
direction of discrepancies between self- and meta-evaluations and the size and direction 
of discrepancies between meta- and peer-evaluations were not related to loneliness.
Figure 1   Response surfaces and graphs for the line of perfect agreement and the line of 
incongruence. The top figure displays self-peer discrepancies, the middle 
figure displays self-meta discrepancies, and the bottom figure displays 
meta-peer discrepancies. The green dashed line represents the line of perfect 
agreement, the red dashed line represents the line of incongruence
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Discussion
Loneliness is a prominent problem in early adolescence (van Dulmen & Goossens, 2013). 
Earlier research indicated that loneliness is related to self-reported social skills (e.g., 
DiTommaso et al., 2003). Yet, it is unclear why loneliness may be related to self-reported 
social skills. According to the social skills deficit view (Segrin & Flora, 2000), lonely 
adolescents may report lower social skills because they actually have lower social skills. 
Low social skills may limit opportunities to form and maintain friendships, both in terms of 
quality and in terms of quantity, thereby leading to social isolation and in turn to loneliness. 
In contrast, the bias view on loneliness states that lonely adolescents negatively interpret 
their social environment (Qualter et al., 2013). According to this view, lonely adolescents 
may report that they have low social skills, because they negatively interpret their own 
functioning in their social environment. Because most studies have not reported 
loneliness in relation to social skills as reported by others, it is difficult to determine 
whether lonely adolescents’ views reflect the views of their environment or not. The goal 
of the present study was to examine whether loneliness in adolescence is related to social 
skills as reported by adolescents themselves and their peers, and to ideas adolescents 
have about how their peers evaluate them (meta-evaluations). In addition, we examined 
whether discrepancies between self, peer-, and meta-evaluations of social skills were 
related to loneliness. 
 Our results indicated that loneliness was uniquely related to both self-, peer- and 
 meta-evaluations of social skills. For each evaluation pair, we found that, if evaluations 
were in agreement, reports of poorer social skills were related to stronger feelings of 
loneliness. In addition, higher levels of loneliness were reported when a discrepancy 
between self- and peer-evaluations of social skills was present, but it did not matter 
whether self-evaluations were more negative than peer-evaluations or vice versa. Our 
findings are in line with both the notion that loneliness relates to poorer social skills 
(Segrin & Flora, 2000), and the notion that loneliness relates to a biased perception of 
social skills (Qualter et al., 2013). Yet, our results should be interpreted with care as we 
cannot draw conclusions about causality in the relationship between loneliness and 
social skills. 
 In line with the social skills deficit view, our findings indicate that loneliness is 
negatively related to peer-evaluations of social skills after taking into account the multi- 
variate effects of self-evaluations and meta-evaluations of social skills. Thus, contrary 
to earlier findings regarding social status (Vanhalst et al., 2013), our results indicated that 
it is not just adolescents’ perception of their  own social skills (i.e., self-evaluations) or 
perceptions of how others evaluate them (i.e., meta-evaluations) that are related to 
loneliness. Rather, some lonely adolescents are evaluated negatively by their peers. In line 
with this, our findings indicated that, if self- and peer-evaluations of social skills were in 
agreement, negative evaluations were related to a greater sense of loneliness. Thus, when 
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adolescents have a realistic and negative view of their social skills, they may be lonelier, or 
vice versa.
 In line with the bias hypothesis, we found that discrepancies between self-and 
peer-evaluations of social skills were related to loneliness. Thus, if adolescents thought 
that they had better or poorer social skills compared to how they were evaluated by their 
peers, they were lonelier. The finding that adolescents may be lonelier if they evaluate 
themselves more negatively than their peers could reflect the fact that some lonely 
adolescents have a biased negative perception of their own social skills, in line with what 
was suggested in earlier research (Qualter et al., 2013). However, we found no evidence for 
a discrepancy between meta- and peer-evaluations, which would have indicated an 
overall biased negative perception. Alternatively, the self-peer discrepancy could reflect 
the fact that peers evaluate adolescents in the school context, whereas the adolescents 
may consider their skills in a broader context. Especially if lonely adolescents indeed tend 
to withdraw from social interactions (Qualter et al., 2015), their peers may not have a 
nuanced view of lonely adolescents’ skills. Future research could therefore expand the 
present research by including reports on social skills by other informants, such as friends 
or mothers.
 Unexpectedly, we found that when they reported that their social skills were better 
than what was reported by their peers, adolescents were also lonelier. Possibly, some 
lonely adolescents think that they have appropriate social skills because they know how 
to act in social situations, but they are unable to apply this knowledge in actual social 
situations. This idea is in line with the social monitor theory (Gardner, Pickett, Jefferis, & 
Knowles, 2005), and recent research suggested that lonely people may have appropriate 
social skills in terms of knowing how to act in social situations, but choke under the 
pressure of actual social situations (Knowles et al., 2015).  Additionally, peers might reject 
classmates whom they believe have poor social skills, resulting in social isolation of the 
adolescent and consequently in feelings of loneliness, even if adolescents themselves 
believe that this negative evaluation is unfounded. Alternatively, the discrepancy between 
self-and peer-evaluations of social skills may represent a mismatch between adolescents 
and their environments. Earlier research suggested that informant discrepancies may 
have an effect on problem behavior beyond the effects of the individual informant 
(De Los Reyes, 2011). This mismatch may cause loneliness, or loneliness may cause a 
mismatch with the environment. Future research could explore this possibility by 
examining loneliness in relation to self-peer discrepancies for other constructs such as 
social interests and general world view. Moreover, future research could incorporate 
objective measures of social skills in multiple settings, to examine whether the views of 
adolescents and their peers reflect actual social skills. 
 Our study was the first to not only look at the unique effects of self-, peer- and me-
ta-evaluations of social skills on loneliness, but also at the discrepancies between each of 
these types of evaluations. This allowed us to examine whether the negative relationship 
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between loneliness and self-reported social skills that was found in earlier research (e.g., 
DiTommaso et al., 2003) was also reflected in social skills evaluations of peers, or whether 
only lonely adolescents themselves report poor social skills. Another strength of the 
present study was that we used a powerful method, which allowed us to overcome the 
shortcomings of difference scores and provided greater insight into the interplay between 
self- peer-, and meta-evaluations of social skills in relationship to loneliness (Edwards, 
2002). In addition, we used a round-robin design to measure peer-evaluations, which 
resulted in a more detailed measure of peer-evaluations compared to nomination 
procedures. 
 This study also had a few limitations. One limitation of the present study is that we 
used a general measure of meta-evaluations of social skills, rather than a round robin 
design with meta-evaluations for each individual classmate. Future research could 
incorporate such an individualized design, which would also allow scholars to examine 
meta- and peer-evaluations for specific types of classmates such as friends, bullies, or 
popular peers. Another limitation is that our study was correlational, which makes it 
impossible to determine whether loneliness is a cause or consequence of poor social 
skills, and discrepancies between self- and peer-evaluations of social skills. A third 
limitation is that we focused mainly on pro-social skills, and utilized a global behavioral 
trait approach to social skills (cf., Dirks, Treat, & Weersing, 2007). Future research could 
benefit from utilizing other measures of social skills, such as situation-based measurements 
(Dirks et al., 2007). The use of such a measure also decreases the likelihood that adolescents 
rate their own social skills in a broader context, whereas they rate the skills of their peers 
only related to the school context. In addition, besides prosocial behavior, social skills 
include a wide range of traits and behaviors (McFall, 1982). Future research could examine 
discrepancies between informant reports on other social skills that have been related to 
loneliness, including withdrawn behavior (Qualter et al., 2015) and negative behavioral 
tendencies such as aggression, narcissism, and Machiavellianism (Zhang, Zou, Wang, & 
Finy, 2015). A final limitation of the present study is that we used self-reported measures 
for loneliness, self-evaluations, and meta-evaluations, which causes shared method 
variance. We believe that self-reports are necessary, because loneliness, self-evaluations, 
and meta-evaluations are each subjective in nature. Nevertheless, future research could 
explore the effects of self-, meta-, and peer-evaluations of social skills on other measures, 
such as peer-reported loneliness (i.e., social isolation). 
Conclusion
 
Our findings indicate that there may be different mechanisms underlying loneliness. First, 
for some adolescents, as suggested by the social skills deficit view (Segrin & Flora, 2000), 
loneliness may be related to having poor social skills. Our findings indicated that poor 
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social skills, as evaluated by adolescents themselves, their peers, and ideas adolescents 
have about how their peers evaluate them, are each related to a greater sense of 
loneliness. In addition, our discrepancy analyses showed that, when self- and peer- 
evaluations were in line, poorer social skills evaluations were related to more pronounced 
feelings of loneliness. Second, for other adolescents, as suggested by the bias view 
(Qualter et al., 2013), loneliness may be related to a negative bias of one’s own social 
functioning, evidenced by our finding that if they rated their social skills more negatively 
compared to their peers, adolescents felt lonelier. Our findings also indicated that when 
adolescents rated their social skills more positively than their peers did, they also felt 
lonelier. This indicates that, third, loneliness may be related to a mismatch between 
adolescents and their environment. Future research could explore the idea that different 
social skills are related to loneliness through different mechanisms using a longitudinal 
design with a person-centered approach. Future research could also explore whether the 
same mechanisms are observable in different age groups. If indeed different mechanisms 
underlie loneliness, this has implications for interventions. Some adolescents might 
benefit from social skills training, whereas others might benefit from a cognitive approach, 
which has proven to be successful in reducing loneliness (Cacioppo et al., 2015). Screening 
adolescents to examine whether they have a realistic (negative) view of their social skills, 
or whether their view differs from that of their peers, could help tailoring interventions to 
the specific needs of each adolescent.
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Supplementary Table S1   Occurrences of Agreement and Disagreement Between 
Self-, Peer, and Meta-Evaluations of Social Skills 
Type Percentage Mean X Mean Y
Self vs. Peer
    Self > Peer 31.6% 5.25 3.87
    Self = Peer 34.4% 4.90 4.34
    Self < Peer 34.0% 4.24 4.56
Self vs. Meta
    Self > Meta 20.0% 5.07 3.80
    Self = Meta 60.1% 4.90 4.53
    Self < Meta 19.9% 4.16 4.37
Meta vs. Peer
    Meta > Peer 31.8% 4.86 3.88
    Meta = Peer 34.8% 4.44 4.33
    Meta < Peer 33.4% 3.78 4.56
Note. Mean X and Mean Y refer to the means of the first comparison group and the second comparison 
group, for instance, for the Self – Peer discrepancy, Mean X refers to mean of Self, and Mean Y refers to the 
mean of Peer.
Supplementary Table S2   Polynomial Regression Results for the Effect of Self-,  
Peer, and Meta-Evaluations of Social Competence on 
Loneliness
Effect B SE (B)
Intercept 21.81 0.44
Self -1.30 0.66
Peer -0.79 0.60
Meta -2.43*** 0.59
Self Squared 0.22 0.30
Peer Squared 0.67 0.39
Meta Squared -0.16 0.21
Self by Peer Interaction -1.73** 0.51
Self by Meta Interaction 0.25 0.40
Meta by Peer Interaction 1.45** 0.48
Notes. Regression effects are not interpreted, but used as input for Response Surface (see Table 2). 
** p = < .01. *** p = < .001

The Relation Between Loneliness  
and Emotion Recognition in Early and Late 
Adolescents Using a Bayesian Approach
7
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Abstract
Our studies provided mixed findings regarding the relation between loneliness and 
emotion recognition. For late adolescents, we found no relation between loneliness and 
emotion recognition (Chapter 3), whereas for early adolescents we found that loneliness 
may be positively related to emotion recognition (Chapter 4). In this chapter, we 
re-analyzed data from Chapters 3 and 4 using Bayesian analyses in order to examine our 
data are more in support of the hypothesis that loneliness is related to emotion 
recognition, or in support of the hypothesis that loneliness is unrelated to emotion 
recognition. Results indicate that for late adolescents, our data provides strong evidence 
that loneliness is unrelated to emotion recognition. For early adolescents, our data provide 
decisive evidence that loneliness is related to better emotion recognition on the micro- 
expression recognition task. In addition, the data support the hypothesis that loneliness 
is unrelated to accuracy of emotion recognition. Based on our current data, we could 
not establish whether loneliness in early adolescence is related to speed of emotion 
recognition or unrelated to speed of emotion recognition.
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Introduction
In this thesis, we examined loneliness in relation to several social perception processes in 
both early adolescents (M
age
 = 12.62) and late adolescents (M
age
 = 19.26). Based on the 
results of these studies, it is unclear whether social perception relates to loneliness in early 
and late adolescence, as the findings seemed equivocal. Besides attention to social cues 
and social evaluation, we examined emotion recognition in both early and late 
adolescents (Chapters 3 and 4). The findings indicated that no significant relation between 
loneliness and emotion recognition occurred for late adolescents, whereas for early 
adolescents, loneliness was related to better emotion recognition. On the one hand, this 
pattern of findings could indicate that emotion recognition is in fact unrelated to 
loneliness and that this relation in the early adolescent sample was a chance finding. 
Indeed, we found that although emotion recognition was related to loneliness at two 
time points, when we examined these relations over time, the correlation between 
loneliness and emotion recognition remained significant only at one time point (Chapter 4). 
On the other hand, loneliness may in fact be related to emotion recognition, but just 
failed to reach significance at the first time point when tested in a larger model. 
 Moreover, another reason why we found a significant relation between loneliness 
and emotion recognition in the early adolescent sample but not in the late adolescent 
sample may be due to a developmental difference between early and late adolescents in 
the relation between loneliness and emotion recognition. That is, social perception may 
be affected more in early adolescents than in late adolescents. Loneliness peaks during 
early adolescence, indicating that other mechanisms may be at play in this period 
compared to later adolescence (van Dulmen & Goossens, 2013; Wols et al., 2015). During 
early adolescence, many changes occur in the social environment and in the way 
adolescents process the environment (Brown & Klute, 2006; Somerville, 2013; Steinberg & 
Morris, 2001). Due to these changes, early adolescents may be especially vulnerable to 
feelings of loneliness and especially inclined to focus on signs of inclusion and rejection in 
the environment (Blakemore & Mills, 2014; Sebastian et al., 2010; Somerville, 2013). Indeed, 
earlier research showed that early adolescents have a stronger response to being rejected 
compared to adults (Sebastian et al., 2010). Because of this enhanced sensitivity to feelings 
of loneliness, lonely early adolescents may be more inclined to engage in social 
monitoring when confronted with feelings of loneliness compared to late adolescents.
 Based on the standard null-hypothesis significance-testing procedures that were 
used with those samples, it is not possible to determine whether it is actually more likely 
that loneliness and emotion recognition are not related, or that they are related (Nickerson, 
2000). Whereas researchers are often inclined to conclude that a non-significant finding 
provides evidence that two variables are not related, this is not exactly what a non- 
significant effect indicates. Rather, a non-significant effect indicates that a researcher 
cannot reject the null-hypothesis, which states no relation between two variables. The 
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question then still remains why this null-hypothesis cannot be rejected (Wetzels & 
Wagenmakers, 2012). One possibility is that the two variables are in fact unrelated, but 
another possibility is that the data do not allow drawing conclusions about whether the 
null-hypothesis can be rejected, for instance, due to a lack of power. One of the great 
advantages of Bayesian statistics over standard null-hypothesis significance-testing 
procedures is that with Bayesian statistics, it is possible to compare the probability that 
two variables are related with the probability that two variables are unrelated (Nickerson, 
2000; Wetzels & Wagenmakers, 2012). Thus, with Bayesian statistics, we can actually 
estimate whether it is more likely that loneliness is related to emotion recognition or 
whether it is more likely that loneliness is unrelated to emotion recognition. In this chapter, 
we therefore examined whether loneliness is related to emotion recognition. We examined 
this question both in the early and in the late adolescent sample. 
 In sum, in the present chapter, we examine whether loneliness is related to emotion 
recognition using Bayesian statistics in an early and late adolescent sample. In addition, 
we examine whether early and late adolescents differ in the relation between loneliness 
and emotion recognition.
 
Method
Participants 
Early adolescent sample. The data for early adolescents were collected as a part of a 
larger longitudinal study. A morph task was administered at T1, and one year later, at T2, a 
micro-expression recognition task was administered. Sample size was different at T1 and 
at T2. Figure 1 describes the recruitment and final early adolescent sample, indicating that 
the final sample consisted of 944 early adolescents who completed the morph task and 
1,324 early adolescents who completed the micro-expression recognition task. Ages 
ranged between 10 and 14 years at T1 (M = 12.82, SD = 0.42) and between 12 and 16 years 
at T2 (M = 13.94, SD = 0.47). 
Late adolescent sample. Chapter 3 describes the recruitment of participants in the late 
adolescent sample. Of the 192 late adolescents who originally participated in the study, 
the data was not stored correctly for 13 participants. The data on the morph task from 
two more participants were not analyzed due to doubts regarding the reliability of their 
responses. One participant viewed all clips to the very end, and one participant stopped 
each movie clip within 1 second. Therefore, the final sample consisted of 179 late 
adolescents in the micro-expression recognition task and 177 late adolescents in the 
morph task. Participants’ age varied from 17 to 24 years (M = 19.26, SD = 1.21).
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Procedure
In the early adolescent sample, we collected data as part of a larger longitudinal study. 
After receiving passive parental consent and active adolescent assent, adolescents 
completed all measures individually on a computer during regular school hours. At T1, we 
administered the morph task and at T2, we administered the micro-expression recognition 
task. Early adolescents received a small gift in exchange for their participation. In the late 
adolescent sample, students participated in the research individually in a cubicle 
containing only a computer in exchange for course credit. Informed consent was obtained 
from all participants. They completed both the morph task and the micro-expression 
recognition task along with several questionnaires. The procedures for the data collection 
and tasks are described in more detail in Chapter 4.
Figure 1   Description of sample size for early adolescents for the Morph task (T1) and 
Micro-Expression Recognition task (T2). ‘Unreliable results’ refer to participants 
whose results were removed due to reliability issues (see Chapter 4). ‘Data not 
completed’ indicates that the adolescent was unable to complete the data 
collection due to time constraints. 
T1 Morph Task 
Total students enrolled  
(n =1,363)  
No longer enrolled  
School dropped out 
   (n = 220) 
Individual student no
longer  enrolled  
(n = 84) 
No participation 
Absent 
(n = 81) 
No parental consent  
(n = 47) 
No consent adolescent 
(n = 3) 
New students 
(n = 408) 
Analyzed 
(n =1,342) 
Not analyzed 
Unreliable results 
(n = 39) 
Computer problems 
(n = 171) 
Data not completed 
(n = 78) 
Analyzed 
(n = 944) 
Not analyzed 
Unreliable results 
(n = 5) 
Data not completed 
(n = 13) 
T2 Micro Task  
Total students enrolled  
(n =1,467) 
No participation 
Absent  
(n = 80) 
No parental consent  
(n = 39) 
No consent adolescent 
(n = 6) 
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Measures
In Chapter 3, we described the results of the analyses on the relation between emotion 
recognition and loneliness measured with the UCLA Loneliness Scale for late adolescents 
(Russell, 1996). However, in the early adolescent sample, we measured loneliness using the 
LACA scale, which was also administered to the late adolescent sample (Marcoen et al., 
1987). To compare the results between the early and late adolescent sample, we therefore 
describe the results for the LACA scale. Correlation between the UCLA scale and the LACA 
scale in the late adolescent sample was very high (r = .79, p = <.001). 
 The micro-expression recognition task and morph task were administered both in 
the early and late adolescent sample. However, we used a shortened version of both tasks 
in the early adolescent sample. Therefore, we analyzed only the stimuli that were 
administered to both samples. 
Loneliness. Loneliness was measured using the Dutch version of the peer scale of the 
Louvain Loneliness and Aloneness Scale for Children and Adolescents (Marcoen, 
Goossens, & Caes, 1987). The LACA is a very reliable measure, and its factor structure is 
invariant across age (Maes, Klimstra, Van Den Noortgate, & Goossens, 2014). The scale 
consists of 12 items (e.g., “I feel abandoned by my friends”) measured on a 4-point Likert 
scale ranging from never (1) to always (4). Cronbach’s alpha was good in all samples (α =.89 
for early adolescents at T1, α = .91 for early adolescents at T2, α = .90 for late adolescents).
Morph task. Stimuli for the morph task included 12 movie clips of a morphing of a face 
with a neutral emotional expression into a face with an emotional expression of anger, 
fear, happiness or sadness (Heuer et al., 2010). Participants had to press the space bar as 
soon as they recognized the emotional expression and indicate the emotion that they 
recognized. A more detailed procedure for the morph task is described in Chapter 3. For 
each participant, we calculated the total number of correctly identified emotions 
(accuracy), the speed of emotion recognition overall (speed), and the speed of emotion 
recognition for emotions that were identified correctly (speed correct). Scores for speed 
and accuracy for participants who deviated from the mean scores by 3 SD or more were 
manually inspected to identify cases in which participants pressed the space bar too fast 
on all trials (i.e., speeds < 1 s) or did not press the space bar at all (i.e., speed is 10 s for all 
movie clips). The data for these participants were not analyzed due to concerns with the 
reliability of the data for these participants.
Micro-expression recognition task. In the micro-expression recognition task, each 
participant saw 28 micro-expressions (Ekman, 2003). Participants were presented with 4 
different emotions (anger, fear, sadness, happiness), each expressed by 7 different actors 
of the Radboud Faces Database (Langner et al., 2010). Each micro-expression consisted of 
a neutral expression of one of the actors, which was replaced for 67 ms by an image of the 
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same actor expressing an emotion followed by the neutral expression. The procedure for 
the micro-expression recognition task is described in detail in Chapters 3 and 4. In the late 
adolescent sample, we also used micro-expressions that were presented with a longer 
duration (120 ms), in addition to the micro expressions that were presented for 67 ms. 
Because the results were similar when we examined only stimuli that were presented for 
67 ms, we report results for all stimuli together here. Accuracy scores for participants who 
deviated from the mean scores by 3 SD or more were inspected manually, and cases in 
which there were serious doubts about the reliability of the scores (e.g., if participants 
pressed the same answer for each emotion) were removed before the analysis. 
Plan of Analysis 
First, we examined whether early and late adolescents differed in their scores on the 
emotion recognition tasks and loneliness. Because of the large differences in sample sizes 
between the early and late adolescent samples, we used Mann-Whitney U tests to 
examine these differences. Second, we examined whether the relation between 
loneliness and scores on the emotion recognition tasks differed between early and late 
adolescents using group comparisons with subsequent Wald tests in Mplus (Muthén & 
Muthén, 1998-2010). Third, we examined whether it is more likely that loneliness is related 
to emotion recognition (H1) or is not related to emotion recognition (H0) using Bayesian 
correlations separately for early and late adolescents. We used JASP software for these 
analyses, with default settings for priors (Love et al., 2015; Ly, Verhagen, & Wagenmakers, 
2015). For ease of the interpretation, we report Bayes Factors (BF) in support of H
1
 over H
0
 
(BF
10
) and the Bayes factor in support of H
0
 over H
1
 (BF
01
). When considering BF
10
, a positive 
BF indicates that H
1
 is more likely compared to H
0
 (in our model, this indicates that it is 
more likely that loneliness and emotion recognition are related) and a negative BF 
indicates that H
0
 is more likely compared to H
1
 (i.e., it is more likely that loneliness and 
emotion recognition are unrelated) (Jeffreys, 1961). In fact, BF
10 
is equal to (1/ BF
01
) but both 
are reported for ease of interpretation. A BF of 1 indicates that there is no evidence for 
either hypothesis, a BF between 1 and 3 indicates anecdotal evidence, a BF between 3 
and 10 indicates substantial evidence, a BF between 10 and 30 indicates strong evidence, 
a BF between 30 and 100 indicates very strong evidence, and a BF > 100 indicates decisive 
evidence. We initially tested undirected hypotheses because based on the theory, we can 
both hypothesize that loneliness is related to better emotion recognition (social 
monitoring view) and to worse emotion recognition (social skills deficit view). 
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Results
Descriptive Statistics
Table 1 presents descriptive statistics for the scores on the morph task, the micro- 
expression recognition task, and loneliness scores for the early and late adolescent 
samples. In the early adolescent sample, the two tasks were administered at two different 
time points, whereas in the late adolescent sample, the tasks were administered at one 
time point. The results indicated that loneliness scores at both time-points were lower for 
the early adolescents than for late adolescents. Furthermore, the results indicated that 
late adolescents were faster and more accurate on the morph task compared to early 
adolescents. For the micro-expression recognition task, we found no evidence for a 
difference in accuracy of emotion recognition between early and late adolescents. 
Age Differences in the Relation between Loneliness and  
Emotion Recognition
To explore whether early and late adolescents differ in the relation between loneliness 
and emotion recognition, we first performed multiple group analyses (see Table 2). The 
results indicated that for all measures, the model in which the results were estimated 
separately for early and late adolescents was significantly better compared to the model 
in which results were estimated for the total sample. Next, we used the Wald test to 
examine whether differences in the models for early and late adolescents were due to the 
path from loneliness to emotion recognition. The results indicated that no differences 
occurred in the relation between loneliness and scores on any of the tasks between early 
Table 1   Descriptive Statistics and Differences between Early and Late Adolescents for 
Scores on Emotion Recognition Tasks and Loneliness 
Early adolescents Late adolescents
Variable M SD n M SD n U
Morph task
   Loneliness 1.48 0.49 1,021 1.60 0.52 1761 76,331**
   Accuracy (%) 86.31 15.93 945 93.03 7.65 177 63,260***
   Speed (ms) 5,618 1,292 945 5,141 726 177 59,530***
Micro task
   Loneliness 1.51 0.51 1,342 1.60 0.52 176 99,253**
   Accuracy (%) 69.75 14.89 1,342 69.15 12.62 179 109,267
Notes. 1 Not completed for some participant due to time constraints. * p = < .05; ** p = < .01; *** p = < .001.
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and late adolescents. Thus, the differences between the models for early and late 
adolescents were likely due to differences in the intercept (i.e., a difference in mean scores, 
as displayed in Table 1). 
Bayesian Analyses
Overall, the results from the multiple group analyses imply that although the entire model 
differed between early and late adolescents, these differences were not due to differences 
in the relation between loneliness and emotion recognition. However, the results also 
indicated that loneliness is significantly related to speed of emotion recognition in the 
morph task and accuracy in the micro-expression recognition task for early adolescents 
but not for late adolescents. To explore whether loneliness is related to emotion 
recognition in the two samples, we therefore reran the analyses using Bayesian statistics. 
 The Pearson correlations and Bayes factors (BF) for the relations between loneliness 
and scores on the morph task and the micro-expression recognition task are displayed in 
Table 3. A visual representation of the Bayes factors is presented in Figure 2. Regarding 
accuracy on the morph task, Bayes factors indicated that the data favored H
0
 over H
1
 for 
both early and late adolescents, offering strong evidence that loneliness is unrelated to 
accuracy of emotion recognition. Regarding speed of emotion recognition, Bayes factors 
provided substantial evidence that loneliness is unrelated to speed of emotion recognition 
for late adolescents. For early adolescents, the Bayes factor was close to 1, indicating that 
based on the current data, we were unable to establish whether it is more likely that 
loneliness is related to speed of emotion recognition. Therefore, we also examined 
directed hypotheses. The results provided very strong evidence that for early adolescents, 
it is more likely that loneliness is unrelated to emotion recognition rather than that 
loneliness is related to speed of emotion recognition (BF
01
 = 82.17). When comparing the 
Table 2   Results for the Effect of Emotion Recognition on Loneliness for Early and 
Late Adolescents, and Comparisons between Age Groups
Task β Early β late χ2 Wald
Morph task
   Accuracy -.01 .01 159.35*** 0.08
   Speed    .08* .08 103.43*** 0.41
Micro task       .11*** .03 15.04** 1.50
* p = <.05. ** = p = <.01. *** p = < .001. 
Note. χ2 = group differences total model. Wald = group difference for relation between loneliness and task 
score.
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likelihood that in early adolescents, loneliness is unrelated to speed of emotion recognition 
with the likelihood that loneliness is related to speed of emotion recognition, the results 
were inconclusive (BF
10
 = 1.25). Thus, based on the current data, we were unable to 
establish whether it is more likely that loneliness is related to speed of emotion recognition 
or unrelated to speed of emotion recognition in early adolescents.
Table 3   Pearson Correlations and Bayes Factors for Relation between Loneliness  
and Emotion Recognition Tasks
Early adolescents Late adolescents
r BF
10
BF
01
r BF
10
BF
01
Morph task
   Accuracy .01 .04 23.07 -.01 .10 10.57
   Speed .08* .63 1.58 .08 .16 6.12
Micro task .11***   170.60 0.01 .04 .10 9.51
* p = <.05. *** p = < .001.
Figure 2   Visual presentation of Bayes Factors for H1 (a relation between loneliness  
and emotion recognition task) and H0 (no relation between loneliness and 
emotion recognition task).
data|H1 data|H1
data|H0 data|H0
data|H1 data|H1
data|H0 data|H0
data|H1 data|H1
data|H0 data|H0
Late AdolescentsEarly Adolescents
Morph Task  
Accuracy
Morph Task  
Speed
Micro Task 
Accuracy
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 For the micro-expression recognition task, the results provided decisive evidence 
that loneliness is related to emotion recognition for early adolescents. With directed 
hypotheses, we found decisive evidence that the data were in favor of the hypothesis 
that loneliness is related to better emotion recognition rather than to the hypothesis 
that loneliness is unrelated to emotion recognition (BF
10
 = 341.2). In addition, decisive 
evidence emerged to suggest that, based on the current data, it was less likely that 
loneliness is negatively related to emotion recognition compared to no relation between 
loneliness and emotion recognition (BF
01
 = 157.6). For late adolescents, the results 
provided substantial evidence to suggest that it is more likely that loneliness is unrelated 
to emotion recognition rather than related to emotion recognition. 
Additional Analyses
A key difference between the early adolescent sample and the late adolescent sample is 
that the early adolescent sample consists of both girls and boys whereas the late 
adolescent sample consists only of girls. Therefore, we used Bayesian ANCOVA’s to 
examine whether the relation between loneliness and emotion recognition differed 
between boys and girls. To examine this, we computed a Bayes factor that compared the 
Bayes factor for a model including only the main effects of gender and loneliness with the 
Bayes factor for a model including both main effects and the interaction between gender 
and loneliness (Rouder, Morey, Speckman, & Province, 2012). The results of this analysis 
are displayed in Table 4. For accuracy of recognition in the morph task and accuracy of 
the micro-expression recognition task, the results indicated that the data provided 
substantial to strong evidence favoring the model without the interaction with gender 
over the model with the interaction with gender. Thus, for these variables, it is unlikely 
that there are gender differences in the relation between loneliness and emotion 
Table 4   Bayes Factors for ANCOVA for the Interaction between Gender and 
Loneliness on Emotion Recognition
Main Interaction Main vs. Interaction
Morph task
   Accuracy   0.03 0.00 9.67
   Speed 2.85 3.07 0.93
Micro task 7.879e +14 7.072e +13 11.14
Note. Main refers to BF
10
 for the model including only main effects of loneliness and gender, Interaction refers 
to BF
10
 for the model with both main effects and the interaction, Main vs. interaction refers to BF
10
 for the 
model without the interaction being preferred over the model with the interaction.
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recognition. For the speed of emotion recognition in the morph task, the data did not 
conclusively favor the model with or without gender differences, indicating that based on 
the current data, we could not indicate whether loneliness is differentially related to speed 
of emotion recognition for boys and girls. Overall, this pattern of findings suggests that it 
is unlikely that our findings in the early adolescent sample are due to gender differences. 
Conclusion and Discussion
Using Bayesian analyses, we examined whether our data indicated that it is more likely 
that loneliness is related to emotion recognition or unrelated to emotion recognition. Our 
findings indicated that indeed, it is more likely that loneliness is related to better emotion 
recognition on the micro-expression task, but only in early adolescents. Thus, in early 
adolescence, loneliness may indeed trigger social monitoring, including increased 
abilities to decode social cues (Gardner et al., 2005). In late adolescents, it is more likely 
that loneliness is unrelated to emotion recognition. For the morph task, our findings 
indicated that loneliness is unlikely to be related to accuracy of emotion recognition on 
this task. Since overall accuracy in this task was very high, we believe that this may not be 
indicative of the actual relation between loneliness and emotion recognition. For late 
adolescents, loneliness was also unrelated to the speed of emotion recognition. For early 
adolescents, we were unable to determine whether it is more likely that loneliness is 
unrelated to emotion recognition or that loneliness is positively related to emotion 
recognition. Taken together, our results suggest that loneliness may be related to accuracy 
of emotion recognition, at least in early adolescents.
 Our findings also imply that early and late adolescents may differ in social perception 
processes. This is in line with earlier research using eye-tracking technology, which 
showed that early adolescents tend to have difficulty disengaging from rejection stimuli, 
whereas late adolescents initially focus on rejection stimuli but then avoid looking at 
these stimuli (Bangee et al., 2014; Qualter, Rotenberg, et al., 2013). In Chapters 2 and 3, 
we suggested that lonely late adolescents may focus only on social cues in situations in 
which actual acceptance or rejection by others is at stake rather than in simulated lab 
studies (Lodder et al., 2015). Having a constant high focus on social cues, even in situations 
in which nothing can be gained from it, could cause ego depletion, indicating that it may 
be costly to engage in heightened focus if it is not beneficial (Baumeister, Bratslavsky, 
Muraven, & Tice, 1998).  Late adolescents may be more able to efficiently use the limited 
resource of heightened attention compared to early adolescents, as the ability to 
efficiently use mental resources increases with age (Luna, Garver, Urban, Lazar, & Sweeney, 
2004; Ridderinkhof & van der Molen, 1997). Thus, late adolescents may have learned that 
paying heightened attention to social cues pays off only in certain situations; therefore, 
using the mental resources required to have heightened attention efficiently, and not 
during computer tasks. 
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 Another reason why early adolescents may also show increased attention to social 
cues during a computer task is that they may be more sensitive to feelings of loneliness 
and responses from the social environment compared to late adolescents. Early 
adolescence is marked by rapid changes in social emotional development in general and 
social information processing in particular (Somerville, 2013; Steinberg & Morris, 2001). In 
early adolescence, friends become more important whereas importance of parents 
decreases, and social relations become more complex (Brown & Klute, 2006; Steinberg & 
Morris, 2001). As such, early adolescents are especially sensitive to signs of inclusion and 
rejection, more so than are late adolescents (Blakemore & Mills, 2014; Sebastian et al., 2010; 
Somerville, 2013). Therefore, early adolescents may be highly focused on social cues and 
spend mental resources on this hypervigilance, even in situations in which this might not 
be relevant, and thus show better emotion recognition even during a computer task. 
 Future research could examine social perception processes in children and inquire 
about whether early adolescence indeed marks a period of transition in social information 
processing. Moreover, future research could examine within-subject changes in loneliness 
and social processing over time and investigate whether heightened focus on social cues 
indeed decreases after prolonged feelings of loneliness in early adolescence. Additionally, 
further research could also benefit from using a Bayesian approach to analyses. Because 
the effect sizes for the relation between loneliness and emotion recognition are relatively 
small, conventional statistics make it difficult to determine whether loneliness and emotion 
recognition are related. The shortcomings of standard null-hypothesis significance testing 
can be overcome using a Bayesian approach. For now, our findings strongly suggest that 
loneliness is related to emotion recognition but that developmental differences in this 
relation may exist.

General Discussion
8
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This chapter provides both a discussion of the findings in this thesis and future directions. 
First, I describe the main outcomes per chapter. Second, I discuss our findings in light of 
the main research questions in the present thesis, that is, the relation between loneliness 
and attention to social cues, emotion recognition, and social evaluation. Third, I provide 
suggestions for interventions against loneliness. Fourth, I discuss the main strengths and 
limitations of the research described in this thesis. Fifth, I discuss possibilities for future 
research in terms of theory and offer concrete suggestions for research designs. This 
chapter ends with few final considerations. 
1.  Main outcomes per chapter
Chapter 2: Loneliness and hypervigilance to social cues in females: 
An eye-tracking study
- This chapter describes the relation between loneliness and attention to social cues 
for late adolescents using four different eye-tracking tasks. 
- Lonely and nonlonely participants did not differ in their gazing behavior towards the 
eye, nose, and mouth region of the face with emotional expressions.
- Lonely and nonlonely participants did not differ in their gazing behavior towards 
angry, sad, happy, or neutral faces when these faces were presented simultaneously.
- Lonely and nonlonely participants did not differ in their gazing behavior towards 
social and nonsocial cues with either positive or negative valance.
- Using movie clips displaying social interactions, both lonely and nonlonely 
participants gazed longer at the facial area in movie clips showing interactions with 
negative valence compared to movie clips showing interactions with positive valence. 
This effect was stronger for nonlonely participants. 
Chapter 3: Loneliness and the social monitoring system: Emotion recognition and 
eye gaze in a real-life conversation
- This chapter describes the relation between loneliness and social monitoring for late 
adolescents. This relation was examined using dynamic facial stimuli (i.e., a morph 
task showing morphings of a neutral face with a face holding an emotional expression), 
a micro-expression recognition task, an emotion recognition task comprising subtle 
emotions in the eye region, and observations of attention to social cues in a real-life 
conversation. 
- Loneliness was not related to speed and accuracy of emotion recognition in dynamic 
facial stimuli (morph task). 
- Loneliness was not related to accuracy of micro-expression recognition.
- Loneliness was not related to accuracy of recognition of complex subtle emotions 
when viewing the eye region only.
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- In real-life dyadic conversations, loneliness was related to longer gazing at the facial 
area of the interaction partner. Loneliness was not related to gazing behavior of the 
interaction partners. 
Chapter 4: Longitudinal relations between adolescent loneliness and social 
perception
- This chapter describes the cross-sectional and longitudinal relations between loneliness 
and micro-expression recognition and between loneliness and social evaluation (i.e., 
evaluation of classmates compared to how other classmates view these classmates) 
for early adolescents. 
- Loneliness was concurrently related to better micro-expression recognition.
- Loneliness was concurrently related to more negative social evaluation. 
- Changes in loneliness on the one hand and emotion and social evaluation on the 
other hand were not related over time.  
Chapter 5: Loneliness in early adolescence: Friendship quantity, friendship 
quality and dyadic processes 
- This chapter describes the relation between loneliness and friendship quantity and 
quality for early adolescents. We examined the number of reciprocal friendships, 
unilateral received friendships (receiving a friendship but not reciprocating it), 
and unilateral given friendships (giving a friendship nomination but not receiving a 
reciprocal nomination). In addition, we compared evaluations of friendship quality 
between best friends.
- Loneliness was related to having fewer reciprocal friendships and fewer unilateral 
received friendships but unrelated to the number of unilateral given friendships. This 
relation with quantity of friendships remained even after controlling for network 
friendship quality. 
- Loneliness was related to evaluating the quality of the best friendship negatively but 
unrelated to friendship quality, as evaluated by the best friend. 
Chapter 6: Loneliness and social skills: Agreement and discrepancies between 
self-, meta-, and peer-evaluations
- In this chapter, we examined whether loneliness is related to evaluations of social 
skills (i.e., being helpful, cooperative, nice, and being good at making friends), as 
evaluated by individuals themselves (self-evaluations), their peers (peer-evaluations) 
and individuals’  perception of how their peers rate them (meta-evaluations). In 
addition, we examined whether loneliness is related to agreement and discrepancies 
among self-, peer-, and meta-evaluations of social skills.
- Loneliness was related to self-, peer-, and meta-evaluations of social skills.
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- If self-, peer-, and meta-evaluations of social skills were congruent, lower social skills 
were related to higher loneliness. 
- If self- and peer-evaluations of social skills were incongruent, loneliness was higher.
- The size but not the direction of discrepancies between self- and peer-evaluations of 
social skills was related to loneliness.
Chapter 7: Age differences in the relation between loneliness and emotion 
recognition
- In this chapter, we examined whether our data supports the hypothesis that 
loneliness is related or unrelated to emotion recognition using Bayesian statistics. In 
addition, we compared the results for early and late adolescents. We examined speed 
and accuracy of emotion recognition in the morph task and accuracy of micro-ex-
pression recognition. 
- Late adolescents were lonelier compared to early adolescents.
- Late adolescents had higher speed and accuracy at recognizing emotions compared 
to early adolescents in the morph task, and they were better at recognizing micro-ex-
pressions.
- Given our data, it is more likely that loneliness is unrelated rather than related to 
speed and accuracy of emotion recognition for late adolescents in all tasks.
- It is more likely that loneliness is related rather than unrelated to better micro-expres-
sion recognition in early adolescents.
- For early adolescents, it is likely that loneliness is unrelated to accuracy of emotion 
recognition in the morph task. The results are inconclusive as to whether loneliness is 
related to slower emotion recognition or unrelated to speed of emotion recognition 
for early adolescents. 
2.   Main findings for attention, emotion recognition, 
and social evaluation in relation to loneliness
We examined loneliness in relation to three different social perception processes. In this 
part, we discuss our findings in light of the social perception processes, specifically 
attention to social cues (Section 2.1.1), emotion recognition (Section 2.1.2), and general 
social evaluation (Section 2.1.3). Next, we describe in more detail our explanations for the 
pattern of findings regarding the relation between loneliness and social skills. We 
emphasize five major issues. First, we argue that loneliness may be related to attention to 
social cues and emotion recognition only when it matters to the adolescent (Section 
2.2.1). Second, our findings regarding emotion recognition and social evaluation may 
point to state rather than trait processes (Section 2.2.2). Third, different mechanisms may 
underlie loneliness for different people (Section 2.2.3). Fourth, it may be unlikely that our 
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findings are due to power issues (Section 2.2.4). Finally, we discuss how our findings relate 
to the theoretical views on loneliness that were underlying our research (Section 2.3). 
2.1  Is loneliness related to social perception?
2.1.1:   Do lonely adolescents differ from nonlonely adolescents in their visual 
attention to social cues? 
We examined whether loneliness in late adolescence is related to higher or lower 
attention to positive and negative social cues. We used a range of different eye-tracking 
tasks and observed gazing behavior during a real-life dyadic interaction. In the 
eye-tracking tasks, we did not find differences between lonely and nonlonely participants 
towards social or nonsocial cues, irrespective of whether these cues were positive or 
negative, whether the images were faces with emotional expressions or more complex 
social scenes, or whether still images or dynamic movie clips were presented (Chapter 2). 
However, in the real-life conversation, we found evidence to suggest that loneliness may 
be related to longer gazing at the faces of interaction partners (Chapter 3). Thus, with 
different designs, we found different results regarding the relation between loneliness and 
attention to social cues, making it unclear whether lonely adolescents have heightened 
attention to social cues. We argue that two possible explanations exist for these contrasting 
findings. First, lonely adolescents may actually have increased attention to social cues, but 
only in situations that are provoking. That is, they may have increased attention only in 
real-life situations in which actual acceptance or rejection is at stake or in response to 
strong real-life stimuli that depict rejection. Second, we may have found insignificant 
effects in the eye-tracking study because of a lack of power in this study, although we 
argue it is unlikely, given that plots indicate that there was no consistent difference in 
gazing behavior between lonely and nonlonely participants across stimuli or tasks. 
2.1.2:   Do lonely adolescents differ from nonlonely adolescents in their ability to 
recognize emotional expressions?
In several studies (Chapters 3, 4, and 7), we examined the relation between loneliness and 
the ability to correctly identify emotional expressions using different experimental tasks. 
In Chapter 3, we report our findings indicating no relation between loneliness and 
performance on three emotion recognition tasks in late adolescents. In Chapter 4, we 
summarize the findings suggesting that in early adolescence, loneliness was concurrently 
related to better emotion recognition but not to emotion recognition one year later. In 
Chapter 7, we review the results of the Bayesian statistics conducted with the data from 
Chapters 4 and 7. Our findings indicated that in early adolescence, it is more likely that 
loneliness is related to better emotion recognition, whereas in late adolescence, it is more 
likely that loneliness is unrelated to emotion recognition. We argue that this pattern of 
findings merits different conclusions. First, we argue that our findings may indicate a 
developmental difference between adolescents in the relation between loneliness and 
General discussion | 147
8
social monitoring possibly due to differences in the capability to engage in social 
monitoring efficiently only when it matters. Second, we argue that our findings imply that 
better emotion recognition may be a state process rather than a trait process. 
2.1.3:   Do lonely adolescents perceive their social environment more negatively 
compared to what peers report? 
In our studies (Chapters 4, 5, and 6), we also examined whether loneliness is related to 
social evaluation in early adolescence. We examined whether loneliness is related to 
evaluation of peers in general (Chapter 4), to quantity and quality of friendships (Chapter 
5), and to agreement and discrepancies among the self-, peer-, and meta-evaluations of 
social skills (Chapter 6). Overall, our findings indicated that loneliness was related to 
negative social evaluation. We found evidence suggesting that lonely adolescents have a 
biased negative evaluation of their social environment (Chapters 4, 5, and 6) and that 
lonely adolescents’ negative view of their social environment is in accordance with views 
of their peers; therefore, it may be accurate (Chapters 5 and 6). This may imply that 
loneliness may be related to poor social skills for some adolescents but to biased negative 
social perception for other adolescents. In addition, our findings indicated that over time, 
loneliness and the general evaluation of the social environment were unrelated but 
cross-sectionally, they were related (Chapter 4). We argue that this may indicate that state 
loneliness rather than trait loneliness is related to social evaluation and emotion 
recognition. 
2.2  Possible explanations for main findings
2.2.1. Only when it matters
In late adolescents, our results suggested that lonely individuals might pay heightened 
attention to social cues in real-life conversations (Chapter 3). We found no evidence for 
the relation between loneliness and heightened attention to social cues in our 
eye-tracking study (Chapter 2) or for the ability to recognize emotional expressions 
(Chapter 3). We argue that this pattern of findings could indicate that lonely late 
adolescents actually show heightened social monitoring, but only when they believe 
actual acceptance or rejection is at stake (cf., Chapter 3). Indeed, earlier research suggested 
that social information processing may differ in artificial lab studies, such as eye-tracking 
studies, and real-life situations, as neural activation patterns differ greatly between real-life 
situations and during eye-tracking studies (Pfeiffer et al., 2013). The differences in social 
perception between lab settings and real-life situations may be even larger for lonely 
adolescents than for other adolescents because social interactions are more stressful for 
lonely adolescents, and stress can influence social information processing (Duke, Krishnan, 
Faith, & Storch, 2006; Harris, 2014; Hawkley, Preacher, & Cacioppo, 2007; Knowles et al., 
2015). For instance, stress can increase or decrease attention to social cues and accuracy in 
decoding these cues, or it can increase the processing of negative cues.
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 Increased social monitoring in real-life situations can be beneficial, because it 
facilitates processing of these cues and therefore make it more likely for lonely individuals 
that they can process all relevant social information (Castiello & Umiltà, 1990). Yet, it may 
not be beneficial to always pay heightened attention to social cues, because paying high 
attention also comes at a cost. That is, paying high levels of attention requires high levels 
of cognitive control (Posner & Presti, 1987; Schmeichel, 2007). Cognitive control is a limited 
resource, and people tend to use only limited resources if the benefits of using them 
outweigh the costs  (Dixon, 2015; Shenhav, Botvinick, & Cohen, 2013). During an 
eye-tracking task, an emotion recognition task in a lab setting, or comparable lab tasks, 
heightened social monitoring will not enhance inclusion with others, or decrease 
rejection from others. Because heightened social monitoring in lab studies requires effort 
without apparent benefits, lonely adolescents may not engage in heightened social 
monitoring in such situations. Thus, our findings seem to suggest that lonely adolescents 
may in fact have heightened social monitoring, as suggested by the social monitoring 
view and hypervigilance view (Cacioppo & Hawkley, 2009; Gardner et al., 2005), but only in 
real-life situations.
 Although our findings suggest that lonely late adolescents do not show increased 
social monitoring in terms of emotion recognition, lonely early adolescents do show signs 
of better emotion recognition (Chapters 4 and 7). This could be a sign that late adolescents 
may be more capable of using mental resources efficiently and inhibiting responses that 
are not relevant (Luna et al., 2004; Ridderinkhof & van der Molen, 1997). Thus, late 
adolescents may be more capable of engaging in social monitoring only in situations that 
are likely to be beneficial rather than not, such as during emotion expression recognition 
tasks in a lab setting. Future research could explore whether these developmental 
differences indeed exist and whether they may also occur in other steps of social 
information processing, such as attention to social cues. In Section 5 of this chapter, we 
provide some suggestions for future research in this regard. 
 The fact that heightened social monitoring comes at a cost may also explain why 
nonlonely adolescents do not seem to pay as much attention to social cues compared to 
lonely adolescents, even in real-life situations (Chapter 3). Nonlonely adolescents already 
have a satisfactory level of belongingness; thus, they may not strive to increase inclusion. 
This means that the benefit of allocating high attention to social cues does not outweigh 
the cost of high attention for nonlonely adolescents. In line with this idea, people who are 
socially excluded are willing to spend more mental resources and increase attention to 
social cues but people who are socially accepted are not (DeWall, Baumeister, & Vohs, 
2008; DeWall, Maner, & Rouby, 2009). 
 In our studies, we used more generic positive and negative social cues, which were 
not specifically designed to depict rejection or inclusion. In contrast, earlier research 
employing eye-tracking technology used dynamic stimuli, which depicted a rejection 
experience from a real-life situation (i.e., a schoolyard). Using these stimuli, small but 
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significant effects were found, showing that lonely adults tended to be initially vigilant to 
socially threatening cues and then avoid these cues whereas lonely children tended to 
have difficulties disengaging from socially threatening cues (Bangee et al., 2014; Qualter, 
Rotenberg, et al., 2013). Future research on attention to social cues should therefore either 
examine social monitoring in real-life situations or use cues that are relevant enough for 
lonely adolescents to trigger increased social monitoring (i.e., very realistic or lifelike 
stimuli that depict clear images of social threat or social acceptance).
2.2.2.  State versus trait processes
In Chapter 4, we examined whether loneliness is longitudinally related to emotion 
recognition. In the social monitoring view, it is assumed that when individuals experience 
that their belongingness needs are not met, enhanced monitoring of the social 
environment occurs, including enhanced accuracy in decoding emotional expressions 
(Gardner et al., 2000; Gardner et al., 2005; Knowles et al., 2015; Pickett & Gardner, 2005; 
Pickett et al., 2004). In line with this, our findings suggest that lonely early adolescents may 
be better at recognizing emotional expressions compared to adolescents who are less 
lonely (Chapters 4 and 7). The fact that we did not find longitudinal relations between 
loneliness and social monitoring could indicate that loneliness does not predict social 
monitoring. However, the period of one year between the measurement of loneliness 
and the measurement of emotion recognition may have been too long. Over such a long 
period, loneliness may no longer be related to emotion recognition. Alternatively, because 
earlier research has indicated that trait loneliness and state loneliness are related, our 
findings could reflect that state loneliness, rather than trait loneliness, is related to emotion 
recognition (Doane & Adam, 2010).
 Earlier research has provided strong evidence to suggest that temporary threats to 
the level of belonging, such as rejection, are related to increases in social monitoring 
(Bernstein, Sacco, Brown, Young, & Claypool, 2010; Bernstein, Young, Brown, Sacco, & 
Claypool, 2008; Bockler, Homke, & Sebanz, 2014; DeWall et al., 2009; Gardner et al., 2000; 
Hess & Pickett, 2010; Kawamoto, Nittono, & Ura, 2014; Knowles, 2014; Pickett & Gardner, 
2005; Pickett et al., 2004; Smith & Lewis, 2009; Wilkowski, Robinson, & Friesen, 2009). 
Researchers have argued that loneliness could be interpreted as a continued threat to the 
belongingness needs and therefore to continued high social monitoring (Gardner et al., 
2005; Mellor, Stokes, Firth, Hayashi, & Cummins, 2008). However, as social monitoring 
depletes mental resources (Tyler, 2008), trait loneliness may not cause continuous high 
social monitoring because this will cause an exhaustion of these resources. More likely, 
the social monitoring processes described by Gardner and colleagues (2005) apply to 
temporary feelings of loneliness (i.e., state loneliness) rather than to trait loneliness.  For 
instance, when an adolescent arrives at a party when their friends have not arrived yet, 
they may temporarily experience loneliness. This state loneliness could cause them to 
increase social monitoring, including temporary increases in the ability to recognize 
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emotional expressions. After state loneliness is reduced, for instance, when an adolescent 
finds someone to talk to at the party, these temporary increases in social monitoring may 
disappear. This could explain why we found no relation between loneliness and emotion 
recognition measured one year later.  
 Similarly, our findings indicated that loneliness is concurrently related to social 
evaluation but unrelated to social evaluation one year later. We expected a relation 
between loneliness and social evaluation based on the hypervigilance view of loneliness. 
Cacioppo and colleagues (Cacioppo & Hawkley, 2009; Cacioppo et al., 2006) argued that 
loneliness signals humans that their current level of belongingness is insufficient, which 
motivates them to re-affiliate with others, just as hunger is a signal that motivates humans 
to eat (Cacioppo, Cacioppo, & Boomsma, 2014; Cacioppo et al., 2006; Qualter et al., 2015). 
According to Cacioppo and Hawkley (2009), this built-in signal causes individuals to 
become hypervigilant to social threat. If indeed loneliness is a signal that is comparable to 
the signal of hunger, this mechanism may be a state mechanism rather than a trait 
mechanism. Within a short period, a vicious cycle of negative interpretation and loneliness 
may occur. That is, in response to state levels of loneliness, adolescents may focus on 
negative information in the environment and interpret their social environment 
negatively. This exposure to negative social information may in turn increase state levels 
of loneliness. Indeed, our findings indicated that loneliness is concurrently related to 
negative social evaluation. However, this cycle may not span a period of a year. Thus, state 
loneliness may be related to social evaluation but trait loneliness may not. With our 
research design, we were unable to disentangle the possible differences between state 
and trait loneliness in relation to emotion recognition. We think that comparing state and 
trait loneliness in relation to social monitoring is a promising direction for future research. 
In Section 5 of this chapter, we provide an example of a design that could be used to 
measure social monitoring responses of adolescents who experience state loneliness 
compared to trait loneliness.
2.2.3.  Different mechanisms underlying loneliness
In our studies, we found evidence for both the social skills deficit view and the 
hypervigilance view on loneliness. In line with the social skills deficit view, our findings 
implied that lonely adolescents are nominated as a friend less often; therefore, they have 
fewer reciprocal friendships compared to adolescents who are not lonely (Chapter 5). In 
addition, we found that adolescents who evaluate their own social skills negatively, and 
are evaluated negatively by their peers, score high on loneliness (Chapter 6). This suggests 
that lonely individuals’ negative evaluations of their social environments and their 
functioning in the social environment may be accurate and result from poorer social skills. 
In line with the hypervigilance view, we found that lonely adolescents tend to evaluate 
their classmates more negatively compared to how these classmates are evaluated by 
others (Chapter 4).  Lonely adolescents also evaluate the quality of their best friendship 
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negatively, even though adolescents’ loneliness is unrelated to their best friend’s 
evaluation of friendship quality of that same friendship (Chapter 5). In addition, some 
lonely adolescents evaluate their own social skills negatively while their peers do not 
evaluate them negatively (Chapter 6). This pattern of findings indicates that some lonely 
adolescents may have a biased negative interpretation of social cues, which could 
eventually lead to a negative perception of the social environment. We argue that this 
pattern of findings could indicate that at least two mechanisms are related to loneliness in 
adolescence. Some adolescents may be lonely because they lack the skills to initiate and 
maintain satisfactory friendships. In fact, even though we found no evidence to suggest 
that loneliness is related to emotion recognition skills, a small subgroup of lonely 
individuals could have problems in this regard as well. Thus, a small subsample of 
adolescents who have social skills deficits may also have problems with emotion 
recognition. Other adolescents may be lonely because they have a biased negative 
evaluation of their social environment and of their capabilities to have and maintain 
friendships. Suggestions for future research on what processes may underlie these 
mechanisms for loneliness are provided later in this chapter. 
2.2.4.  Power issues
In most of our samples, we had adequate power, making it unlikely that power issues 
could explain some of the non-significant findings (Chapters 3 thru 7). The only exception 
was our limited sample size (i.e., n = 50) in Chapter 2, where we examined the relation 
between loneliness and visual attention to social cues using eye-tracking methodology. 
Thus, when examining differences between lonely and nonlonely adolescents, a Type II 
error could have occurred. Earlier studies on the relation between loneliness and visual 
attention to social cues used somewhat larger sample sizes of 85 and 140 participants, 
respectively, and found small effects for the relation between loneliness and visual 
attention (Bangee et al., 2014; Qualter, Rotenberg, et al., 2013). The small effect sizes found 
in earlier research indicate that a large sample size is needed to detect differences (Cohen, 
1992). For example, in the eye-tracking tasks in which we compared gazing behavior 
towards different emotions (emotion array task) and the eye-tracking task in which we 
compared gazing towards positive and negative social and nonsocial cues (social and 
nonsocial array task), the sample size to detect small effects should have been about 138 
instead of our actual sample size of 50 (Faul, Erdfelder, Lang, & Buchner, 2007). This implies 
that it may be possible that lonely individuals also show increased visual attention to 
social cues in a lab setting, but that we were unable to detect this effect due to a small 
sample size. If loneliness is indeed related to gazing behavior, but we were not able to find 
a significant effect due to small sample sizes, we should see a clear pattern of findings that 
just failed to reach significance. For instance, if the plots showed that lonely adolescents 
gaze longer at negative rather than positive cues across tasks but this difference would be 
non-significant, this could be an indication that a power issue is responsible for our 
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non-significant findings. However, upon examining the plots that display our findings for 
all tasks in Chapter 2, we see no such clear patterns of findings. Therefore, we argue that 
our results in this chapter are also reliable and that lonely and nonlonely participants 
actually did not differ in their visual attention to social cues.
2.3.  Relation between our findings and theories on loneliness
Taken together, we did not find definite support for any of the three theories. In line with 
the social skills deficit view, our findings indicated that lonely adolescents tend to have 
lower social skills. In line with the hypervigilance view and social monitoring view, some 
adolescents actually have better emotion recognition skills, but they have a biased 
negative perception of their own social skills and their social environment in general. In 
line with the social monitoring view, we found that lonely adolescents might pay higher 
attention to social cues. Thus, our findings appear to suggest that there might be truth to 
all views, but the views may refer to different mechanisms that contribute to loneliness, or 
different types of lonely individuals. For example, especially chronically lonely adolescents 
may have problems with social skills, whereas the majority of lonely adolescents may 
have a biased negative perception of their social environment. In Section 5, we provide 
suggestions for future research on the underlying mechanisms that may contribute to 
loneliness.
3.  Implications for interventions
Our studies aimed to examine relations between loneliness and social perception, and they 
did not have the explicit goal to explore possible mechanisms underlying the development 
of loneliness that can contribute to prevention or intervention programs. We can therefore 
only cautiously suggest future directions for interventions. I proposed different factors may 
contribute to loneliness for different people. That is, some adolescents may be lonely due 
to social skills deficits, whereas others may be lonely due to maladaptive social cognitions. 
This implies that different types of interventions could be effective for different people 
as well. Two major studies have examined the effectiveness of loneliness interventions 
(Cacioppo et al., 2015; Masi et al., 2011). Social cognitive training, which aims to decrease 
maladaptive social cognitions and increase positive social relations through various social 
tasks, has proved to be by far the most effective to reduce loneliness (Cacioppo et al., 
2015; Masi et al., 2011). Interventions that aimed to enhance social support had a significant, 
but small effect on loneliness. Interventions that aimed to enhance social access (e.g., 
providing group activities such as sports) or social skills (e.g., training to make eye contact) 
did not have a significant effect on loneliness. If indeed loneliness is related to biased 
negative perception for most individuals, merely providing opportunities for interactions 
or improving social skills does not address the main underlying cause of loneliness. 
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However, cognitive based therapies, which address maladaptive social cognitions, may 
indeed be effective in reducing loneliness in these adolescents. 
 Yet, our studies indicated that deficits in social skills are related to loneliness. This 
seems to be in contrast with the findings that social skills interventions may not reduce 
loneliness (Cacioppo et al., 2015; Masi et al., 2011). However, these studies did not 
differentiate between different types of social skills training. For instance, the effectiveness 
of trainings that assess molar skills, such as basic conversational skills and trainings aimed 
at making friends, have been examined simultaneously. Our findings indicated that some 
lonely adolescents might have lower prosocial skills in making and keeping friends 
(Chapter 6). Therefore, social skills training programs that address these problems may be 
beneficial. Indeed, the effect sizes of social skills training programs that target specifically 
friendship formation are higher compared to those that address molar skills (Masi et al., 
2011). Future research could examine whether adolescents in fact benefit from some 
social skills trainings.
 In addition, we propose that even though the social skills training did not seem to be 
effective in reducing loneliness at a group level, social skills training might be beneficial 
for a small subgroup of adolescents who experience social skill deficits. Indeed, in their 
meta-analysis on loneliness interventions, Masi et al. argued, “The causes of loneliness are 
likely unique to each person, and matching specific therapies with specific interventions 
is worth further investigation and may prove valuable in future studies” (2011, p. 257). 
Indeed, some evidence suggests that social skills training may effectively reduce 
loneliness in populations that have social skills problems, such as withdrawn children or 
children and adults with autism (Frankel et al., 2010; Gantman, Kapp, Orenski, & Laugeson, 
2012; King et al., 1997). These findings strengthen the idea that social skills training might 
be beneficial for lonely individuals with social skills deficits. 
 Some researchers have argued that another possible way to intervene against 
loneliness would be to decrease attention to negative social cues (Qualter et al., 2015). Our 
findings suggested that lonely adolescents indeed seem to have heightened attention to 
social cues, at least in real-life conversations. Some studies found evidence that lonely 
adolescents pay heightened attention to negative social cues (Bangee et al., 2014; Qualter, 
Rotenberg, et al., 2013). Our study suggested that in real-life conversations lonely 
adolescents might pay increased attention to social cues, although we were unable to 
distinguish between positive and negative social cues in this study (Chapter 3). To our 
knowledge, the only intervention that has been used to alter such attention processes is 
bias modification training in which people are taught to disengage automatic attention 
away from threatening social cues (Heeren, Lievens, & Philippot, 2011; MacLeod, 
Rutherford, Campbell, Ebsworthy, & Holker, 2002). In studies on the effectiveness of this 
type of training in depression and social anxiety, only a few studies indicated that 
attention modification training might be successful (Clarke, Notebaert, & MacLeod, 2014; 
Hakamata et al., 2010) whereas most studies showed very small or even non-significant 
154 | Chapter 8
effects in clinical samples (Carlbring et al., 2012; Cristea, Kok, & Cuijpers, 2015; Li, Tan, Qian, 
& Liu, 2008; Mogoaşe, David, & Koster, 2014; Neubauer et al., 2013). The training has even 
been described as “the Emperor’s new suit”, pointing out lack of significant effects and 
small effect sizes in studies that did show an effect of the training (Emmelkamp, 2012, p. 4). 
Because the effects of attention bias modification on social anxiety are questionable, we 
argue that this type of training may not be suitable to alter focus from negative social 
cues to positive social cues in lonely individuals.
 We have argued that processing of social information may differ between lab settings 
and real-life situations. In addition, knowledge and skills gained in a training setting may 
not automatically translate to the real world. Moreover, if lonely people have the skills to 
engage in interactions but choke under the pressure of social situations (Knowles et al., 
2015), practice in real-life settings is necessary to help lonely individuals overcome their 
fears and engage in successful social interaction. Therefore, regardless of whether 
cognitive therapy, social skills training, or another intervention is used to decrease 
loneliness, we argue that it is important to apply interventions in real-life situations. For 
instance, video material collected at the school of a lonely adolescent could be used to 
guide a training , comparable to what is used in families in video home training (Weiner, 
Kuppermintz, & Guttmann, 1994). This video material can be used to address specific 
cognitions and behaviors of adolescents in social interactions. Trainers could help 
adolescents by discussing examples in which the adolescent successfully engaged in 
social interaction or point out opportunities for interaction that the adolescent may have 
missed. Moreover, such video material could help adolescents remember and possibly 
relive negative social cognitions, which can directly be challenged by a trainer. As such, 
negative social cognitions that are addressed are less theoretical and more applicable to 
real-life situations. With modern technology, it may also be possible to coach children in 
real-life situations using for instance wireless ear buds. Future research could explore the 
extent to which such methods are useful in the treatment of lonely adolescents.
4.  Strengths and limitations
Each chapter of this thesis addresses the strengths and limitations of individual studies. In 
addition, there are some general strengths and limitations pertaining to the research 
presented in this thesis. One of the major strengths of the present research is that we 
were among the first to look in depth at different steps of social information processing in 
relation to loneliness. In this thesis, for each step of social information processing (i.e., 
attention to social cues, emotion recognition, and social evaluation), we used multiple 
paradigms to examine whether they are related to loneliness. We used a broad range of 
techniques, including eye tracking, observation studies, and several emotion recognition 
tasks, and we used multiple informants, including independent observers, self-reports, 
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and peer reports. This allowed us to compare the findings of studies using various 
measures and informants and to come to a nuanced conclusion on the relation between 
loneliness and social perception. Because we used some of these paradigms for both 
early and late adolescents, we could explore developmental differences in social 
perception of lonely adolescents. In addition, our study was among the first to examine 
longitudinal relations between loneliness and social perception, which allowed us to gain 
insight into momentary and longitudinal processes that may be related to loneliness. 
Finally, the use of sophisticated statistical techniques, such as the Actor Partner Interde-
pendence model, the Social Relations Model, and Bayesian statistics allowed us to draw 
conclusions about the relation between loneliness and social perception that were not 
possible with standard statistical techniques.
 Of course, our studies also had a number of limitations. The first limitation concerns 
the generalizability of our findings. Although we examined the relation between 
loneliness and emotion recognition in both early and late adolescents, we examined 
attention processes only in late adolescents and social evaluation processes only in early 
adolescents. Our findings suggest that developmental differences may moderate the 
relation between loneliness and social perception. Therefore, future research should 
examine differences in social perception processes related to loneliness. In addition, this 
thesis focused solely on early and late adolescents. As social information processing 
continues to change from childhood through old age (e.g., Burnett, Bird, Moll, Frith, & 
Blakemore, 2009; Hess, 2000), future research could benefit from examining the relation 
between loneliness and social information processes throughout development. It may be 
especially interesting to use longitudinal designs that span several years with frequent 
measurements, as such design would be able to assess the effects of within-individual 
changes on the relation between loneliness and social information processing (see 
Section 5 of this chapter). Moreover, our findings on late adolescents are all based on 
female, highly educated samples. Although our studies with early adolescents found no 
reason to assume gender differences in the relation between loneliness and social 
perception, future research is obviously needed in other older adolescent samples that 
are more representative of the community.
 Second, we may have found limited results in our lab tasks due to the types of cues 
we used to examine attention to social cues and emotion recognition (Chapters 2, 3, 4, 
and 7). In most tasks in our studies, we examined attention to social cues and emotion 
recognition with vivid emotional expressions (Langner et al., 2010). Earlier research 
suggested that ambiguous cues (e.g., low-density images instead of high-density images) 
might be more likely to elicit social monitoring (Gardner et al., 2005; Knowles et al., 2015). 
These ambiguous cues may more closely resemble the (complex) cues adolescents 
encounter in real-life situations and therefore be more likely to induce social monitoring. 
Moreover, lonely adolescents may be more likely to interpret these ambiguous cues 
negatively compared to clear and vivid social cues. Future research could thus benefit 
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from using such cues. In addition, our findings indicated that social monitoring and 
hypervigilance to social cues may not be induced by general negative cues, in contrast 
with research using social cues that depict rejection (Bangee et al., 2014; Qualter, 
Rotenberg, et al., 2013). This is in line with research on rejection sensitivity, showing that 
people who score high on a rejection sensitivity are sensitive to rejection cues but not to 
general negative emotional cues (Berenson et al., 2009). Future research could thus also 
benefit from examining social monitoring and rejection towards rejection cues. 
 A third limitation of our research may be that we measured attention to social cues 
using an eye-tracking design in the lab. Of course, the use of eye-tracking has advantages, 
including the fact that we can very accurately measure eye-movements and the fact that 
we can control stimuli to which an individual is exposed. However, in line with what other 
researchers suggest, we have argued that attention processes in a lab setting may differ 
from those in real-life settings (Pfeiffer et al., 2013; Risko, Laidlaw, Freeth, Foulsham, & 
Kingstone, 2012). This calls into question the extent to which future research on loneliness 
should employ eye-tracking technology in research on visual attention in social situations. 
The recent reviews have suggested that even in several forms of psychopathology that 
are thought to be characterized by differences in attention to social cues, the results from 
eye-tracking studies are not as pronounced or stable as is commonly believed (Armstrong 
& Olatunji, 2012; Guillon, Hadjikhani, Baduel, & Roge, 2014). It may therefore not be 
surprising that the three studies that have examined visual attention to social cues in 
loneliness, including our own study, found mixed results, pointing towards initial vigilance 
to social threat, difficulties disengaging from social threat, or no differences in gazing 
towards social cues (Bangee et al., 2014; Chapter 2; Qualter, Rotenberg, et al., 2013). Despite 
the advantages of the eye-tracking designs that were used with pre-selected stimuli in 
the present thesis, we would therefore suggest that future research could benefit from 
measuring attention processes in more lifelike situations, as we did in our observation 
study (Chapter 3).
 A final limitation of our studies concerns the measurement of social skills. One of the 
research questions we aimed to examine was whether lonely individuals actually have a 
social skills deficit, as suggested by the social skills deficit view (Segrin, 1999), or inaccurately 
perceive that they have limited social skills. We examined this question by comparing 
reports of social functioning of lonely adolescents with evaluations by their friends and 
other peers. Although previous research on peer functioning has indicated that 
peer-ratings of social skills may be more informative than ratings by adult observers, our 
method also has disadvantages (Miers et al., 2011). For instance, some researchers have 
argued that peer reports of social skills may in fact reflect the reputation of  adolescents 
rather than their actual skills, indicating that peer-reports may not be a suitable source to 
measure social skills (Dirks et al., 2007). Furthermore, the degree to which adolescents are 
able to adapt to their social environment may differ across social contexts, such as at 
school or at home, indicating the importance of examining social skills across multiple 
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situations to gain a full picture of social skills of lonely individuals (Dirks et al., 2007). In 
addition, we only assessed prosocial skills and skills related to friendship formation (i.e., 
being nice and helpful, being cooperative, and being good at making friends). Other 
behavioral characteristics that may provide information about social skills of lonely 
individuals, including withdrawn behavior, aggression, or basic social conversational skills, 
were not examined. Future research could thus benefit from examining more in depth 
social skills of lonely individuals and a broader range of social skills as perceived by 
multiple informants. 
5.   Loneliness and social perception: Suggestions for 
future directions
In this chapter, we suggested several processes that might underlie the relation between 
loneliness and social perception. In this section, we describe in detail six future directions 
that we think are most beneficial for the study of social perception in lonely adolescents, 
both in terms of theory and in terms of research designs that could be employed. First, we 
argue that some lonely adolescents may have a social skills deficit whereas others may 
have a biased negative perception of the environment. In this section, we describe groups 
of adolescents that may be particularly sensitive to the mechanisms that underlie 
loneliness and provide suggestions for future research to examine these mechanisms. 
Second, we argue that future research could benefit from examining promotion focus 
(aimed at increasing inclusion) and prevention focus (aimed at reducing rejection) in 
adolescents. In addition, we provide a suggestion for a design that could be used to 
examine our hypotheses in this regard. Third, we argue that future research should aim to 
examine social perception processes in real-life situations or at least using lifelike cues. 
Some examples of how this may be achieved are described. Fourth, we argue that future 
research should examine social information processing in relation to state and trait 
loneliness. We provide suggestions for how this could be examined in future research. 
Fifth, we discuss environmental factors that may contribute to the development of 
loneliness and the development of mechanisms that may underlie loneliness. Finally, we 
argue that it is important to go beyond research on loneliness alone and use a transdiag-
nostic approach to the study of loneliness. 
5.1  Different pathways towards loneliness
5.1.1  The social skills path
We hypothesize that chronically lonely adolescents may be especially likely to have a 
social skills deficit. Recently, developmental trajectory studies on loneliness have indicated 
that whereas many adolescents experience temporary feelings of loneliness, a minority of 
adolescents (on average 11%) are chronically lonely (Ladd & Ettekal, 2013; Qualter, Brown, 
158 | Chapter 8
et al., 2013; Schinka et al., 2013; van Dulmen & Goossens, 2013; Vanhalst et al., 2013). This 
group of chronically lonely adolescents experiences more social and emotional problems 
compared to adolescents who experience temporary feelings (Ladd & Ettekal, 2013; 
Qualter, Brown, et al., 2013; Schinka et al., 2013; Vanhalst, Goossens, Luyckx, Scholte, & 
Engels, 2012). Moreover, poorer social skills appear to predict increasing and chronic 
loneliness, as reported by mothers; however, adolescents who experience only temporary 
loneliness do not have lower social skills (Schinka et al., 2013). 
 We argue that adolescents with low social skills may be rejected by their peers, as 
earlier research showed that inappropriate social behavior, such as aggression and 
withdrawn behavior, is associated with peer rejection (Rubin, LeMare, & Lollis, 1990; 
Schinka et al., 2013). In turn, peer rejection can predict social isolation and eventually result 
in loneliness (Parkhurst & Asher, 1992; Rubin & Mills, 1988). Indeed, earlier research 
indicated that inappropriate social behaviors distinguish lonely rejected children from 
children who are lonely but not rejected (Qualter & Munn, 2002). Moreover, adolescents 
who are lonely and rejected may not be able to use the peer context and may not be able 
to interact with friends to practice social behavior and learn about group rules and social 
norms. This limits their opportunities to further develop their social skills (Lansford, 
Malone, Dodge, Pettit, & Bates, 2010; Piaget, 1926, 1932; Rose-Krasnor, 1997; Rubin et al., 
1990). In time, adolescents who have a social skills deficit may thus be caught in a vicious 
cycle of rejection, loneliness, and limited opportunities to develop social skills. Thus, social 
skills deficits may be especially relevant for chronically lonely individuals regardless of a 
specific developmental period. To examine whether poor social skills, rejection by peers, 
and subsequent (continued) loneliness indeed lead to chronic loneliness, future research 
should employ a longitudinal design to identify chronically lonely adolescents. Then, we 
can examine whether these chronically lonely adolescents indeed have more problems 
with social skills compared to temporary lonely adolescents. 
 In this thesis, we examined social skills in terms of emotion recognition abilities 
(Chapters 3, 4, and 7), success in social relations (i.e., quantity and quality of friendships; 
Chapter 5), and prosocial behavior and abilities to form friendship (Chapter 6). Another 
important element for future research regarding social skills is to examine multiple forms of 
social skills, such as behavioral repertoire in response to social cues, and general behavioral 
tendencies, such as withdrawn or aggressive behavior (Crick & Dodge, 1994; Qualter et al., 
2015). In addition to self- and peer-reports of social skills, as used in the present thesis, future 
research could also examine social skills and social behavior in general based on objective 
observations of these skills. Observations could be aimed at general conversation skills, 
but also at behavioral tendencies, for instance during break time at school. Comparable to 
designs that were used in young children, tendencies of lonely adolescents to engage in 
interactions with their peers, their withdrawal from their peers, and peers’ response to 
lonely adolescents could be observed (Qualter & Munn, 2002, 2005). 
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5.1.2. The biased perception path
The majority of adolescents may not be lonely because of a social skills deficit and actual 
problems in social relations, but rather because they perceive their environment to be 
more negative than it actually is. Although such negative cognitions are also visible in 
depression (Beck, 1967; Teasdale, 1983), for instance, we argue that it is not merely the 
overlap between loneliness and depression that is responsible for these negative 
cognitions, as our findings indicate that the relation between negative perception and 
loneliness remains after controlling for depression (Chapters 4, 5, and 6). 
 We have argued that in line with the hypervigilance view and social monitoring view, 
adolescents will increase their attention to social cues in the environment when they 
experience state loneliness. Especially when adolescents increase monitoring of negative 
social cues, this could result in a negative evaluation of the social environment. Continued 
state  feelings of loneliness and momentary heightened focus on negative social cues 
may become automated and result in a negative perception of others, as suggested by 
the hypervigilance view (Cacioppo & Hawkley, 2009; Cacioppo et al., 2015). This negative 
perception may in turn increase the feelings of loneliness, and as such, result in prolonged 
feelings of loneliness (i.e., trait loneliness). Earlier research has indicated that adolescents 
who experience trait loneliness are more sensitive to social situations, both positive and 
negative (van Roekel, Goossens, et al., 2014). In contrast, adolescents who experience 
chronic loneliness tend to respond more negatively to social exclusion and less positively 
to inclusion (Vanhalst et al., In press). Possibly, the exposure to negative social cues and 
continued negative evaluation of the environment could contribute to continued feelings 
of loneliness. As such, the mechanisms described in the hypervigilance view and social 
monitoring view could also result in prolonged trait loneliness. 
 If state feelings of loneliness could indeed lead to trait loneliness over time through 
attention to social cues and negative social evaluation, this begs the question of why not 
all adolescents who feel state loneliness at some point eventually develop chronic 
loneliness. Of course, if such a negative focus is balanced by positive peer experiences or 
other positive experiences, such as good performance or a good relation with parents, 
adolescents may not develop loneliness. Indeed, earlier research has shown that 
adolescents who decrease in loneliness are not distinguishable from their peers who 
were already nonlonely in terms of peer optimism, number of friends, acceptance, 
withdrawn behavior, and victimization (Jobe-Shields et al., 2011). Additionally, we assume 
that the development of a negative cycle  depends on whether adolescents have a 
promotion focus (which increases attention to positive cues) or a prevention focus (which 
increases attention to negative cues). 
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5.2.  Prevention and promotion focus
We argue that future research on loneliness could benefit from integrating research on 
social information processing with research on promotion and prevention focus. A 
prevention focus is characterized by a desire to achieve security, prevent loss and negative 
outcomes, increase vigilance for negative information, and increase the use of avoidance 
and withdrawal as a strategy to achieve prevention of negative outcomes (Higgins, 1998; 
Molden, Lee, & Higgins, 2008). In contrast, a promotion focus is characterized by a desire 
to fulfill individuals’ needs, to increase gains and promote positive outcomes, and to 
adopt the use of approach as a strategy to achieve that goal (Higgins, 1998; Molden et al., 
2008). In response to social situations, a promotion focus is related to attention to social 
acceptance cues, whereas a prevention focus is related to attention to rejection cues 
(Ståhl, van Laar, Ellemers, & Derks, 2012). A promotion focus is more likely to have beneficial 
effects on interpersonal relations compared to a prevention focus, as promotion may 
increase approach behaviors whereas a prevention focus can result in withdrawal from 
social situations or even aggressive behavior (Lavigne et al., 2011; Smart Richman & Leary, 
2009).
 In general, individuals high in trait loneliness seem to have a stronger prevention 
focus compared to a promotion focus (Gable, 2006; Lavigne et al., 2011; Lucas, Knowles, 
Gardner, Molden, & Jefferis, 2010; Park & Baumeister, 2015). Yet, individual shifts in focus 
from situation to situation are possible, and lonely as well as nonlonely people can be 
primed towards a promotion focus (Lucas et al., 2010; Molden et al., 2008). No research has 
yet aimed at state loneliness, but earlier research has shown that people who experience 
other threats to the level of belongingness, such as rejection, tend to have a prevention 
focus, whereas people who feel ignored tend to have a promotion focus (DeWall et al., 
2009; Lavigne et al., 2011; Maner et al., 2007; Molden, Lucas, Gardner, Dean, & Knowles, 
2009). A key difference between the hypervigilance view and the social monitoring view 
is that, according to the social monitoring view, adolescents who experience loneliness 
will focus on both positive and negative social cues, whereas according to the 
hypervigilance view, adolescents who experience loneliness will focus only on negative 
social cues. We argue that when adolescents experience state loneliness, they could 
adopt a prevention focus, a promotion focus, or a mixed strategy. That is, they may focus 
mostly on negative social cues (in accordance with the hypervigilance view), focus mainly 
on positive social cues, or focus on both (in accordance with the social monitoring view). 
Which focus they adopt may depend on individual differences (e.g., whether or not the 
adolescent is also trait lonely), previous experiences (e.g., the habit to adopt a prevention 
or promotion focus), and the situation itself (e.g., whether the state loneliness is caused by 
for instance a rejection experience or being ignored). Comparable to processes observed in 
depression and social anxiety, this prevention focus could result in a negativity bias and 
self-verification of the feeling of loneliness (Clark, 1995; Joiner & Wagner, 1995; Mathews & 
MacLeod, 2005; Rozin & Royzman, 2001; Rude, Wenzlaff, Gibbs, Vane, & Whitney, 2002). 
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Thus, when a prevention focus is adopted, the negative cycle of attention to negative 
social cues and negative evaluation of the environment resulting in trait loneliness may 
be especially likely to occur. Since adolescents are highly susceptible to rejection 
(Sebastian et al., 2010), they might be inclined to focus on negative cues to prevent future 
rejection. This could explain why many adolescents experience a period of trait loneliness 
during adolescence. 
 One way to examine the role of prevention and promotion focus in the relation 
between state and trait loneliness and social perception would be to use an experimental 
design. We would propose that such an experiment would start with a pre-measure of 
trait loneliness and social monitoring (e.g., attention to positive or negative cues, emotion 
recognition, or a memory task). After inducing loneliness (e.g., Twenge, Baumeister, Tice, & 
Stucke, 2001), participants can complete a measure of state loneliness (e.g., van Roekel, 
Scholte, et al., 2014) and a measure of promotion versus prevention focus (Higgins, 1998). 
Finally, participants can complete a post-measure of the social monitoring tasks. This 
design can be used to measure whether state and trait loneliness are related to prevention 
and promotion focus and whether this in turn relates to attention to negative social cues 
in the subsequent task. If trait lonely individuals always have heightened social monitoring, 
a possible outcome could be that the manipulation does not affect performance on the 
social perception tasks. Alternatively, if high trait loneliness were related to heightened 
susceptibility to rejection cues, we would expect that adolescents high in trait loneliness 
respond stronger to the manipulation. One crucial point in such a design would be to use 
tasks that are representatives of real life, as suggested in the next section of this chapter, 
in order to increase the likelihood that social monitoring occurs. If indeed prevention and 
promotion focus are related to attention to social cues and in turn to loneliness, this could 
provide novel possibilities for intervention, as earlier research showed that people can be 
trained to adopt a promotion focus (Lucas et al., 2010; Molden et al., 2008).
5.3  Social perception in real-life
We have argued that social monitoring may be especially likely to occur in real-life 
situations or in response to lifelike cues that can trigger feelings of rejection and 
acceptance. The best way to draw conclusions about social information processing in 
lonely individuals may be to study these processes in actual real-life situations. Attention 
to social cues may be relatively easy to examine in real-life situations due to advancements 
in modern technology. For instance, researchers have recently used webcams as a means 
to measure eye gaze (Burton, Albert, & Flynn, 2014; Lin, Lin, Lin, & Lee, 2013; San Agustin et 
al., 2010). These methods have even been adapted for use in smartphones (Rozado, 
Moreno, San Agustin, Rodriguez, & Varona, 2015), allowing researchers to measure eye 
gaze, for instance, using commercially available apps for video communication. Because 
the use of social media and communication apps increases, communication via computer 
or smartphone might actually be considered as real-life interaction for adolescents. 
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Recordings of conversations adolescents have through webcam or video communication 
apps can be analyzed to examine how much attention adolescents pay to, for instance, 
the eye region of their interaction partner’s face. In addition to theoretical and privacy 
issues, increased ecological validity may come at the cost of experimental control 
(Schmuckler, 2001). For instance, even if confederates are used, we still cannot control all 
social cues to which participants are exposed. Yet, using software that automatically 
recognizes and codes facial expressions, such as Noldus Face Reader, fragments of the 
conversation depicting facial expressions of the interaction partner can be quickly 
analyzed (Bijlstra & Dotsch, 2011; Terzis, Moridis, & Economides, 2010). This would allow 
researchers to compare gazing behavior to facial expressions within participants (e.g., to 
compare gazing towards positive and negative cues) and between participants (e.g., 
between participants high or low in trait loneliness).
 Moreover, it is possible to select fragments from a real-life interaction as input for 
emotion recognition tasks.  As such, emotion recognition can also be researched using 
stimuli that are relevant to adolescents, as these stimuli would include people with whom 
adolescents interact in real life. Another way to create stimuli for emotion recognition 
tasks that are more relevant to participants’ actual lives is to use images of emotional 
expressions captured in real-life situations expressed by familiar peers. Earlier research has 
indicated that for lonely individuals, the ventral striatum showed increased activation in 
response to images from familiar others but not for strangers (Inagaki et al., 2015). Inagaki 
et al. (2015) argued that this indicates that social monitoring is especially likely to occur in 
response to familiar others. This again stresses the importance of using relevant stimuli 
that are close to real-life. Modern technology provides new opportunities to easily create 
such images. Especially the development of lifelogging devices such as the Narrative Clip 
(http://getnarrative.com) and Autographer (http://autographer.com) may be useful to 
collect such stimuli. These lifelogging devices can be worn on clothing and automatically 
take a photo every 30 seconds. If lonely adolescents wear these devices, researchers can 
obtain many images of real-life events, which can then be coded and used in subsequent 
tasks. Adolescents could wear these devices at school. The images taken provide a wealth 
of information for researchers. Besides the fact that images captured can be used in 
emotion cognition tasks, the images can be used to analyze positive and negative facial 
expressions in social and nonsocial situations, which lonely and nonlonely adolescents 
encounter during a day. Of course, researchers who want to use such devices should 
carefully consider privacy issues (O’Hara, Tuffield, & Shadbolt, 2008). One way to deal with 
such issues would be to only use the devices in school settings and only use images of 
adolescents for whom informed parental and adolescent consent was obtained. 
5.4  State versus trait processes
Another direction for future research is to examine state and trait loneliness in relation to 
social perception. We proposed that the hypervigilance and social monitoring view might 
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be more applicable to state loneliness than to trait loneliness, but that individual 
differences in trait loneliness may moderate the relation between state loneliness and 
attention to social cues. Moreover, we proposed that prevention and promotion focus 
would contribute to the type of social cues that are monitored. One method that can be 
used to disentangle social perception processes involved in state and trait loneliness is 
the Experience Sampling Method (ESM; Csikszentmihalyi & Larson, 1987). With this 
method, adolescents complete multiple brief questionnaires per day on a hand held 
device (e.g., a smart phone). Earlier research has already successfully used ESM to measure 
responses to daily situations for adolescents who experience state and trait loneliness 
(van Roekel, Goossens, et al., 2014; van Roekel, Scholte, et al., 2014). For instance, an ESM 
study showed that adolescents who were high in trait loneliness experienced more state 
loneliness when they were alone, but also decreased more in loneliness when they were 
in the company of others compared to adolescents low in trait loneliness (van Roekel, 
Goossens, et al., 2014). This finding implies that adolescents who experience high trait 
loneliness may be more susceptible to their environment compared to adolescents who 
experience low trait loneliness. We propose that ESM could be used to examine 
adolescents’ focus on positive or negative information in the social environment, the 
likelihood that lonely adolescents will adopt a prevention or promotion focus in response 
to the experience of rejection or other experiences of state loneliness, and the success 
with which such techniques are employed. Adolescents could fill out a questionnaire to 
provide positive or negative evaluations of their current company, indicate the extent to 
which they experience state loneliness and rejection, and their motivation to connect to 
others or withdraw from their social environment. By comparing subsequent measures, 
we can map and compare the social experiences of adolescents who experience high or 
low trait loneliness.
 Such a design would be especially useful in combination with a more extensive 
longitudinal study of lonely adolescents. Specifically, by measuring ESM multiple times in 
an extended longitudinal design combined with measures of social skills and measures of 
social evaluation, we could examine temporary processes that contribute to the 
development of continued feelings of loneliness. With an extended longitudinal design 
combined with ESM measures, we could examine whether the two mechanisms we 
proposed, namely social skills deficits and sustained attention to negative social cues and 
negative interpretation of the social environment, underlie loneliness and contribute to 
the development of chronic loneliness. Using person-centered analyses, we can examine 
developmental pathways of loneliness over time (Muthén & Muthén, 2000; van Dulmen & 
Goossens, 2013). Combined with ESM measures and trait measures of social skills and 
social evaluation, we can examine whether, for instance, adolescents who show a 
tendency to evaluate their environment negatively in the ESM measure show temporary 
increases in loneliness and whether adolescents who evaluate their environment 
negatively at multiple time points develop chronic loneliness. Thus, the use of ESM 
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measures will allow researchers to simultaneously examine the micro and macro 
mechanisms that may underlie loneliness. 
5.5.  Environmental factors
In this thesis, we have taken an individual approach to loneliness and examined the 
influence of individual perceptions and skills. Of course, loneliness occurs in a social 
environment, and it is ultimately caused by the interplay between environmental and 
individual factors. For instance, even if adolescents have an unbiased view of their social 
environment and do not have a social skills deficit, they may still have low social status, be 
victimized or be excluded by peers, and ultimately feel lonely (Asher & Wheeler, 1985; 
Boivin et al., 1995). In addition, earlier research has indicated that biological processes, 
such as genetic predisposition may also contribute to loneliness (See for instance, 
Goossens et al., 2015; van Roekel, Goossens, Scholte, Engels, & Verhagen, 2011; Van Roekel 
et al., 2010). Besides peer experiences and genetic and biological factors, we argue that 
early childhood experiences, such as parenting and life events in childhood may be 
especially relevant for the development of several processes that could underlie 
loneliness. Earlier research indicated that early life experiences, such as having abusive 
parents, having divorced parents, and family loneliness, might affect later loneliness and 
increase the likelihood of biased social information processing and low social skills (Civitci, 
Civitci, & Fiyakali, 2009; Dodge, Pettit, Bates, & Valente, 1995; Dubow, Tisak, Causey, Hryshko, 
& Reid, 1991). Thus, stressful early life events may increase the likelihood that adolescents 
develop loneliness directly and via the mechanisms of social skills deficits or biased social 
information processing. 
 Earlier research has provided evidence that links parenting to social information 
processing. Ample evidence suggests that parenting practices are related to social 
competence in children. During childhood, parents are the main source of socialization 
for children; thus, the degree to which social skills are developed is largely dependent on 
parenting practices (Masten & Coatsworth, 1998). In fact, earlier research has shown that 
adverse parenting affected social skills in adolescents, which in turn predicted negative 
peer relations (Engels, Deković, & Meeus, 2002; Engels, Finkenauer, Meeus, & Deković, 
2001). Likewise, loneliness resulting from a deficit in social skills could be due to suboptimal 
parenting. Evidence also suggests that parenting practices could be related to adolescents’ 
tendency to focus on negative information in the environment. For instance, adolescents 
whose parents use a parenting style characterized by parental rejection, coercion, and 
psychological control are more sensitive to rejection (Rowe, Gembeck, Rudolph, & 
Nesdale, 2014). In addition, adolescents who experience problems with aggression caused 
by hostile attribution biases and attention to negative social information oftentimes have 
a history of negative parenting (Palmer, 2000). Thus, adolescents might be more prone to 
focus on negative cues in the social environment, which in turn could cause loneliness, 
when exposed to negative parenting. 
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 Overall, future research could benefit from examining these environmental factors 
in relation to loneliness, and it could explore the possibilities that social skills deficits 
and biased social information processing may mediate the relation between early life 
experiences and later loneliness. This could be achieved by employing a longitudinal 
design.
5.6  Transdiagnostic research 
Some of the findings in the present thesis, such as the finding that loneliness is related to 
negative social perception, are not unique to loneliness. For instance, loneliness is related 
to increases in depressive symptoms (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003; 
Garber, Keiley, & Martin, 2002; Merikangas et al., 2010; Vanhalst, Klimstra, et al., 2012; 
Vanhalst, Luyckx, Raes, & Goossens, 2012; Weeks, Michela, Peplau, & Bragg, 1980). Since 
depression is also characterized by negative thinking and response styles (Gotlib, 
Lewinsohn, Seeley, Rohde, & Redner, 1993; Joiner & Wagner, 1995; Ryan et al., 1987), some 
may argue that our findings emerged due to the effects of depression rather than 
loneliness. We have argued that this is not the case, because our findings remain after 
controlling for the effects of depression (Chapters 4, 5, 6). Yet, it is undeniably true that 
loneliness and depression share certain characteristics, such as negative affect (American 
Psychiatric Association, 2003; Perlman & Peplau, 1981). Loneliness may also share charac-
teristics with social anxiety disorder, such as fear and avoidance of interactions with 
unfamiliar others or evaluation by others (Association, 2003). Future research could 
therefore benefit from using a transdiagnostic approach to examine mechanisms that 
underlie social and emotional problems in adolescence. That is, to examine factors, such 
as fear of interactions or negative affect outside the conceptual (diagnostic) structure of 
individual forms of psychosocial problems, such as depression or loneliness. In the past 
decades, a growing number of researchers have argued that research on psychopathology 
and treatment could benefit from adopting a transdiagnostic approach (Etkin & Cuthbert, 
2014; Harvey, 2004). Indeed, one of the main goals of the National Institute of Mental 
Health (NIMH) in the US is to create a new approach to diagnosis, resulting in the Research 
Domain Criteria (RDC) project, to examine and classify mental disorders based on 
observable behavior and common underlying mechanisms (Insel et al., 2010). Thus, in the 
study of social skills deficits and social information processing strategies that are not 
beneficial, it might be useful to go beyond the scope of loneliness alone and examine 
problems with negative cognitions and peer problems in general. This way, we can gain 
an increased understanding of all social emotional problems that may limit adolescents’ 
life satisfaction. 
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6.  Concluding remarks
The findings in this thesis provide new insights into the relation between loneliness and 
social information processing. Using a range of different tasks and paradigms, we have 
shown that some lonely adolescents may pay higher attention to social cues and have 
greater abilities in decoding social cues. We argue that this may only occur in situations 
that trigger social monitoring, such as situations where actual acceptance or rejection 
from peers can occur. We also argue that early adolescents may be more likely to engage 
in increased social monitoring compared to late adolescents, even in situations in which 
it is unlikely to result in inclusion, such as during computer tasks. Our findings indicated 
that some lonely adolescents tend to evaluate their social environment more negatively 
compared to what would be expected based on peer reports and that other lonely 
adolescents’ negative reports seem to reflect actual problems in peer relations and social 
skills. We have argued that for some adolescents, loneliness may be related to hyper- 
vigilance to negative social cues, whereas for other adolescents, loneliness may be the 
result of low social skills. It may thus be crucial to differentiate between these mechanisms 
in future research and targeted interventions. 
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Hoofdstuk 1 (introductie)
Eenzaamheid is een negatief gevoel dat ontstaat als mensen minder (kwantiteit) of 
minder goede (kwaliteit) sociale relaties hebben dan ze zouden willen. Eenzaamheid kan 
nare gevolgen voor de fysieke en geestelijke gezondheid hebben en brengt zelfs het 
risico op vroegtijdig overlijden met zich mee. Adolescenten zijn extra gevoelig voor 
eenzaamheid doordat er veel veranderingen plaatsvinden in hun leven. Hun sociale 
omgeving verandert doordat ze naar een andere school gaan of uit huis gaan, hun 
ontwikkelingstaken en sociale doelen zijn anders dan die in de kindertijd en er vinden 
vele lichamelijke veranderingen plaats, zoals veranderingen in het brein en de hormoon-
huishouding. Hoewel adolescenten een groot deel van hun dag doorbrengen met 
 leeftijdsgenoten ervaren veel adolescenten toch eenzaamheid. Dit geeft aan dat de 
aanwezigheid van anderen niet voldoende is om eenzaamheid te voorkomen. Aan de 
andere kant voelen mensen die veel alleen zijn zich niet per se eenzaam. Een mogelijke 
verklaring hiervoor is de manier waarop adolescenten hun sociale omgeving waarnemen 
(sociale perceptie). 
 Eerder onderzoek heeft ook aanwijzingen gegeven dat eenzaamheid samen zou 
kunnen hangen met sociale perceptie, maar de resultaten waren niet eenduidig en enkele 
belangrijke punten zijn tot nu toe nog niet onderzocht. In dit proefschrift worden aan de 
hand van verschillende onderzoeken een aantal van de nog openstaande vragen 
beantwoord. Veel onderzoek is tot nu toe uitgevoerd bij kinderen en volwassenen, terwijl 
de adolescentieperiode onderbelicht is. In dit proefschrift worden onderzoeken beschreven 
die zijn uitgevoerd in verschillende groepen adolescenten, zowel oudere adolescenten 
(gemiddeld 19 jaar oud) als jongere adolescenten (gemiddeld 13 jaar oud).
 In dit proefschrift worden drie aspecten van sociale perceptie onderzocht. Als eerste 
onderzoeken we aandacht voor sociale informatie. We onderzoeken bijvoorbeeld of 
eenzame adolescenten de neiging hebben om vooral te letten op negatieve informatie 
in hun omgeving, zoals boze gezichten. Hierdoor zouden zij hun omgeving negatiever 
kunnen waarnemen dan dat deze daadwerkelijk is. Door te onderzoeken waar adolescenten 
naar kijken, kunnen we vaststellen of eenzame en niet-eenzame adolescenten verschillen 
in hun aandacht voor bepaalde informatie in de omgeving. Als tweede onderzoeken we 
hoe goed eenzame adolescenten zijn in het interpreteren van sociale informatie. Daarbij 
kijken we specifiek naar emotieherkenning, omdat emotionele expressies behoren tot de 
belangrijkste bronnen van sociale informatie. Als derde onderzoeken we een complex 
sociaal perceptieproces, namelijk sociale evaluatie. Specifiek onderzoeken we of eenzame 
adolescenten geneigd zijn hun sociale omgeving - en hun eigen rol in die sociale 
omgeving - negatiever te interpreteren dan adolescenten die niet eenzaam zijn. 
 Door te achterhalen of eenzame adolescenten verschillen in hun sociale perceptie 
van adolescenten die niet eenzaam zijn en zo ja, op welk onderdeel van sociale perceptie, 
krijgen we meer inzicht in de mechanismes die een rol spelen bij eenzaamheid. Dit is 
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belangrijk, omdat dit gevolgen kan hebben voor de manier waarop we eenzaamheid het 
best kunnen voorkomen of behandelen. Dit kunnen we nog niet vaststellen op basis van 
theorieën, omdat de drie theorieën die een link leggen tussen eenzaamheid en sociale 
perceptie een verschillend idee hebben over hoe eenzaamheid en sociale perceptie aan 
elkaar gerelateerd zijn. 
 Volgens de sociale monitor theorie zijn gevoelens van eenzaamheid een signaal 
van het lichaam dat ons erop wijst dat we een tekort ervaren aan sociale verbondenheid. 
Dit signaal zorgt ervoor dat we meer aandacht besteden aan sociale informatie in 
onze omgeving (bijvoorbeeld lachende of boze gezichten), omdat we deze sociale 
aanwijzingen nodig hebben om aansluiting te vinden bij anderen. Dus, volgens deze 
theorie hebben eenzame adolescenten een verhoogde focus op sociale informatie in 
hun omgeving en zijn zij beter dan hun leeftijdsgenoten in het interpreteren hiervan. 
Volgens de hypervigilantie theorie zijn eenzame adolescenten extreem gefocust op 
negatieve sociale informatie in hun omgeving, omdat deze focus hen kan helpen om 
afwijzing van anderen te voorkomen. Door de negatieve focus zijn zij beter zijn in het 
herkennen van negatieve emoties, waardoor zij geneigd zijn om hun sociale omgeving 
negatiever te evalueren dan deze daadwerkelijk is. De laatste theorie is de sociale vaardig-
heidstekort theorie. Volgens deze theorie hebben eenzame adolescenten minder goed 
ontwikkelde sociale vaardigheden; zij hebben bijvoorbeeld te weinig aandacht voor 
belangrijke sociale informatie en zijn minder goed in het herkennen van emoties. Door 
problemen met sociale vaardigheden zijn eenzame adolescenten minder goed in staat 
om positieve relaties aan te gaan en roepen zij negatieve reacties op uit hun omgeving. 
Als zij hun sociale omgeving negatief interpreteren komt dat volgens deze theorie omdat 
de omgeving ook daadwerkelijk negatief is. 
 Elk van de sociale perceptieprocessen (aandacht, emotieherkenning en sociale 
evaluatie) is ook aan bod geweest in eerder onderzoek naar eenzaamheid. Er zijn twee 
eerdere onderzoeken gedaan naar aandacht voor sociale informatie bij eenzame mensen. 
In deze studies werd onderzocht of eenzame kinderen en volwassenen anders kijken naar 
positieve en negatieve sociale informatie in filmpjes die opgenomen waren op een 
school, tijdens de pauze op het plein. De studies leverden tegenstrijdige bevindingen op. 
De ene studie liet zien dat eenzame kinderen sterk focussen op negatieve informatie, 
terwijl de andere studie liet zien dat eenzame volwassenen juist negatieve informatie 
vermijden. In dit proefschrift breiden we het voorgaande onderzoek uit door te meten 
hoe eenzame en niet-eenzame adolescenten kijken naar een breed scala aan stimuli, 
variërend van basale sociale informatie zoals gezichtsuitdrukkingen tot complexe sociale 
informatie, zoals videobeelden van sociale interacties tussen mensen. Daarnaast hebben 
eerdere onderzoeken zich beperkt tot aandachtsprocessen in labsituaties, waarbij via 
de computer stimuli werden aangeboden. In dit proefschrift wordt de eerste studie 
beschreven die sociale aandacht meet tijdens een gesprek met een leeftijdsgenoot. 
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 Wat betreft emotieherkenning zijn er ook tegenstrijdige bevindingen in de huidige 
literatuur. Op basis van eerder onderzoek zou eenzaamheid kunnen samenhangen 
met betere emotieherkenning, slechtere emotieherkenning, of het zou kunnen dat 
eenzaamheid niet samenhangt met emotieherkenning. Het is daarom belangrijk om 
emotieherkenning van eenzame adolescenten te onderzoeken met behulp van diverse 
soorten taken en in verschillende fases van de adolescentie om zo een meer gedetailleerd 
beeld te krijgen van de samenhang tussen eenzaamheid en emotieherkenning. Daarnaast 
wordt in dit proefschrift de eerste studie beschreven die langetermijnrelaties tussen 
emotie herkenning en eenzaamheid onderzoekt, met de vraag of eenzaamheid emotie-
herkenning kan voorspellen, of dat emotieherkenning juist eenzaamheid kan voorspellen.
 Wat betreft sociale evaluatie hebben eerdere onderzoeken laten zien dat eenzaamheid 
samenhangt met een negatieve evaluatie van de eigen sociale vaardigheden, een 
negatieve evaluatie van sociale relaties (bijvoorbeeld vriendschapskwaliteit) en een 
negatieve evaluatie van gesprekspartners. Op basis van eerder onderzoek is het echter 
niet mogelijk om vast te stellen of deze negatieve beoordeling komt door een negatieve 
bril (een bias), of doordat de sociale situatie daadwerkelijk negatief is. In dit proefschrift 
wordt daarom een vergelijking gemaakt tussen hoe eenzame adolescenten zichzelf en 
hun sociale omgeving evalueren en hoe zij beoordeeld worden door hun leeftijdgeno-
ten. Specifiek kijken we daarbij naar vriendschapskwaliteit en -kwantiteit, beoordelingen 
over sociale vaardigheden van adolescenten, en de mate waarin adolescenten hun 
klasgenoten negatiever beoordelen dan dat anderen dezelfde klasgenoten beoordelen. 
Bovendien bekijken we ook de langetermijnrelatie tussen eenzaamheid en sociale 
evaluatie om te onderzoeken of eenzaamheid sociale evaluatie voorspelt of andersom. 
Hoofdstuk 2
In dit hoofdstuk hebben we onderzocht of eenzame en niet-eenzame adolescenten 
verschillen in hun kijkgedrag naar verschillende soorten sociale informatie. Hiervoor 
hebben wij met een eye-tracker de oogbewegingen van 25 eenzame en 25 niet-eenzame 
adolescenten gemeten in vier verschillende computertaken. In de eerste taak onder - 
zochten we het kijkgedrag naar gezichten met emotionele expressies. Daarbij maakten 
we een vergelijking in kijkgedrag tussen verschillende emoties (zoals bang, boos of blij) 
en tussen verschillende belangrijke regio’s van het gezicht (zoals de ogen of de mond). In 
de tweede taak vergeleken we het kijkgedrag van adolescenten die eenzaam zijn en 
adolescenten die niet eenzaam zijn naar verschillende emoties die tegelijk werden 
aangeboden (boosheid, angst, blijdschap en een neutrale uitdrukking). Hierdoor konden 
we onderzoeken of adolescenten de neiging hebben om meer te letten op negatieve 
emoties. In de derde taak vergeleken we het kijkgedrag naar sociale en niet-sociale, 
positieve en negatieve afbeeldingen. In de vierde taak vergeleken we het kijkgedrag naar 
gezichten van acteurs in filmpjes met een positieve of negatieve lading. De resultaten 
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lieten zien dat alle deelnemers, zowel de eenzame als de niet-eenzame, het meest keken 
naar gebieden die de meeste sociale informatie bevatten (bijvoorbeeld de ogen in taak 1) 
en naar positieve afbeeldingen (bijvoorbeeld blijdschap in taak 2). We vonden hierbij 
geen aanwijzingen dat het kijkgedrag van eenzame en niet-eenzame adolescenten 
verschilt. Dit zou kunnen betekenen dat er geen verschil is in kijkgedrag tussen eenzame 
en niet-eenzame adolescenten, maar het zou ook kunnen betekenen dat er alleen 
verschillen in kijkgedrag zijn onder bepaalde omstandigheden (zoals in het dagelijkse 
leven in plaats van in een computersimulatie), voor specifieke soorten sociale informatie 
(zoals tekenen van afwijzing), of voor specifieke soorten eenzame adolescenten (zoals 
chronisch eenzame adolescenten).
Hoofdstuk 3
In dit hoofdstuk beschrijven we twee studies naar de relatie tussen eenzaamheid en emo-
tieherkenning en naar de relatie tussen eenzaamheid en aandacht voor het gezicht van 
gesprekspartners. In de eerste studie onderzochten we 170 oudere adolescenten, aan de 
hand van twee computertaken. In de eerste taak probeerden deelnemers zo snel mogelijk 
een emotie te herkennen op een gezicht dat langzaam overging van een neutrale 
expressie naar een emotionele expressie. Bij de tweede taak probeerden deelnemers 
zogenaamde micro-expressies te herkennen, wat zeer kort getoonde emoties zijn. We 
vonden geen aanwijzingen dat er een verband is tussen eenzaamheid en emotieherken-
ning voor beide taken. In de tweede studie, onder een groep van 130 oudere adolescenten, 
werd deelnemers gevraagd emoties te herkennen op basis van foto’s van alleen de ogen 
van gezichten met een emotionele expressie. Ook bij deze taak vonden we geen verband 
tussen eenzaamheid en emotieherkenning. Daarnaast hebben we onderzocht of sterkere 
gevoelens van eenzaamheid samenhingen met het kijken naar gezichten van gespreks-
partners. We vonden dat eenzaamheid samenhing met het langer kijken naar gezichten 
van gesprekspartners. Een mogelijke interpretatie van deze resultaten is dat eenzaamheid 
wel samenhangt met sociale perceptie, maar alleen in situaties waarin het van belang is, 
bijvoorbeeld situaties die voorkomen in het dagelijkse leven.
Hoofdstuk 4
In dit hoofdstuk beschrijven we een studie waarbij we eenzaamheid en zowel herkenning 
van micro-expressies als sociale evaluatie twee keer gemeten hebben bij dezelfde groep 
adolescenten, met een tussentijd van een jaar. Sociale evaluatie werd daarbij gemeten 
door te vergelijken hoe positief of negatief adolescenten hun klasgenoten beoordeelden 
in vergelijking met hoe diezelfde klasgenoten werden beoordeeld door de andere 
leerlingen in hun klas. Bij de metingen die op hetzelfde moment plaatsvonden lieten de 
resultaten zien dat eenzaamheid samenhing met betere emotieherkenning en de neiging 
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om anderen negatief te beoordelen. Eenzaamheid was niet voorspellend voor emotie-
herkenning en sociale evaluatie een jaar later. Emotieherkenning en sociale evaluatie 
voorspelden ook gevoelens van eenzaamheid een jaar later niet. Dit zou kunnen 
betekenen dat de relatie tussen eenzaamheid en sociale perceptie een tijdelijk proces is, 
of dat er alleen een langetermijnrelatie is in specifieke situaties (zoals voor afwijzing). 
Hoofdstuk 5
Dit hoofdstuk beschrijft een studie onder jongere adolescenten naar de relatie tussen 
eenzaamheid en vriendschapskwaliteit en –kwantiteit. Uit zelfrapportages over 
vriendschappen blijkt dat eenzame adolescenten een lagere kwaliteit en kwantiteit van 
vriendschap rapporteren dan adolescenten die minder eenzaam zijn. In deze studie 
maakten wij een vergelijking tussen deze evaluaties van adolescenten zelf en die van hun 
klasgenoten. Om vriendschapskwantiteit te onderzoeken vroegen we alle leerlingen in 
een klas om aan te geven wie hun vrienden in de klas zijn. Door gegevens van leerlingen 
met elkaar te vergelijken konden we voor elke adolescent het aantal wederzijdse 
vriendschappen (waarbij beide leerlingen elkaar noemen als vriend), het aantal ontvangen 
enkelzijdige vriendschappen (de adolescent wordt door een klasgenoot genoemd als 
vriend, maar noemt deze klasgenoot zelf niet als vriend) en het aantal gegeven 
enkelzijdige vriendschappen (de adolescent noemt een klasgenoot als vriend, maar deze 
klasgenoot noemt de adolescent niet) vaststellen. De resultaten lieten zien dat hogere 
eenzaamheid samenhing met een lager aantal wederzijdse vriendschappen en een lager 
aantal ontvangen enkelzijdige vriendschappen. We vonden geen samenhang tussen 
eenzaamheid en het aantal gegeven eenzijdige vriendschappen. Het is dus onwaar-
schijnlijk dat eenzame adolescenten mogelijke vriendschappen over het hoofd zien: het 
lijkt erop dat ze weinig wederzijdse vriendschappen hebben omdat ze weinig als vriend 
worden genoemd door anderen. Dit zou kunnen betekenen dat eenzame adolescenten 
op bepaalde punten minder sociaal vaardig zijn en daarom niet als een aantrekkelijke 
vriend worden gezien door hun klasgenoten. Het zou ook kunnen betekenen dat 
eenzame adolescenten niet laten merken dat ze graag vrienden willen worden met hun 
klasgenoten, of zich terugtrekken van sociale interacties. Ook dit zou gezien kunnen 
worden als een teken van lagere sociale vaardigheden. Daarnaast vergeleken we wat 
betreft vriendschapskwaliteit de beoordeling van adolescenten zelf met die van hun 
(wederzijdse) beste vriend. De resultaten lieten zien dat eenzame adolescenten hun 
vriendschappen negatiever beoordelen dan adolescenten die minder eenzaam zijn, maar 
dat diezelfde vriendschap niet negatief wordt beoordeeld door hun vrienden. Dit wijst 
erop dat eenzame adolescenten hun bestaande vriendschappen mogelijk door een 
negatieve bril zien.
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Hoofdstuk 6
In dit hoofdstuk onderzochten we de relatie tussen eenzaamheid en sociale vaardigheden 
bij 1,342 jonge adolescenten. Daarbij maakten we een vergelijking tussen evaluaties die 
leerlingen gaven over de eigen sociale vaardigheden, de evaluaties die zij kregen van hun 
klasgenoten en de verwachting die leerlingen hadden over hoe zij geëvalueerd zouden 
worden door klasgenoten (meta-evaluaties). Resultaten lieten zien dat eenzaamheid 
samenhing met een negatieve evaluatie van sociale vaardigheden door leerlingen zelf en 
door hun klasgenoten. Ook hing eenzaamheid samen met een negatieve verwachting 
over de evaluaties van klasgenoten. Daarnaast hebben we voor elke leerling onderzocht 
wat het verschil was tussen hoe leerlingen zichzelf evalueerden en hoe ze geëvalueerd 
werden door klasgenoten. Wanneer zowel de leerlingen zelf als hun klasgenoten een 
negatieve evaluatie gaven over de sociale vaardigheden, waren leerlingen meer eenzaam 
dan wanneer beiden een positieve evaluatie gaven. Daarnaast bleek dat als leerlingen 
hun eigen sociale vaardigheden hoger of lager inschatten dan hun klasgenoten dat 
doen, eenzaamheid hoger was. Dit kan betekenen dat zowel een onderschatting als over- 
schatting van de eigen sociale vaardigheden zou kunnen samenhangen met eenzaamheid. 
Mogelijk liggen er dus verschillende mechanismen ten grondslag aan eenzaamheid. 
Sommige adolescenten zouden dus baat kunnen hebben bij sociale vaardigheids training, 
terwijl andere adolescenten baat zouden kunnen hebben bij cognitieve therapie om hun 
onjuiste beeld over hun eigen sociale functioneren bij te stellen.
Hoofdstuk 7
In verschillende hoofdstukken in dit proefschrift worden resultaten van onderzoeken 
gepresenteerd naar de relatie tussen eenzaamheid en emotieherkenning, met tegenstrijdige 
bevindingen. In hoofdstuk 3 vonden we geen bewijs voor een samenhang tussen 
eenzaamheid en emotieherkenning bij oudere adolescenten, terwijl we voor jongere 
adolescenten in hoofdstuk 4 aanwijzingen vonden dat eenzaamheid misschien 
samenhangt met betere emotieherkenning. Dit zou kunnen wijzen op een verschil tussen 
jongere en oudere adolescenten, maar het zou ook toeval kunnen zijn dat we het verband 
in de ene groep niet vonden en in de andere groep wel. Met conventionele statistiek is 
het niet mogelijk om vast te stellen of het waarschijnlijker is dat er geen samenhang is 
tussen eenzaamheid en emotieherkenning, dan dat er wel samenhang is tussen 
eenzaamheid en emotieherkenning. Met Bayesiaanse statistiek kan dit wel. Daarom 
hebben wij in dit hoofdstuk de data uit hoofdstuk 3 en 4 opnieuw geanalyseerd. Op basis 
van onze data kunnen we concluderen dat er sterke aanwijzingen zijn voor de hypothese 
dat er bij oudere adolescenten geen samenhang is tussen emotieherkenning en 
eenzaamheid. Voor jongere adolescenten konden we niet vaststellen of het waarschijnlijker 
is dat eenzaamheid gerelateerd is aan snelheid van emotieherkenning of niet. Wel lieten 
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de data zien dat het waarschijnlijker is dat eenzaamheid wel samenhangt met betere 
herkenning van micro-expressies voor jonge adolescenten dan dat het niet samenhangt. 
Deze resultaten laten zien dat de relatie tussen eenzaamheid en emotieherkenning 
mogelijk inderdaad anders zou kunnen zijn voor verschillende fasen van de adolescentie. 
Een mogelijke verklaring hiervoor is dat oudere adolescenten beter in staat zijn om 
gericht hun aandacht te vestigen op sociale informatie in situaties waarin ze daar wat aan 
hebben (zoals in het echte leven), terwijl jongere adolescenten dat nog minder goed 
kunnen. Een andere verklaring is dat jongere adolescenten zo gevoelig zijn voor 
eenzaamheid dat ze hier sterker op reageren, bijvoorbeeld door sterkere focus op 
emotionele expressies. 
Hoofdstuk 8 (discussie en conclusie)
De bevindingen in dit proefschrift brengen nieuwe inzichten in de relatie tussen 
eenzaamheid en sociale perceptie. Ondanks dat niet al onze verwachtingen werden 
bevestigd, hebben we met behulp van verschillende methoden laten zien dat sommige 
eenzame adolescenten mogelijk meer aandacht hebben voor sociale informatie en beter 
zijn in het interpreteren van sociale informatie dan niet-eenzame adolescenten. Een 
mogelijke verklaring voor onze bevindingen is dat verhoogde aandacht voor sociale 
informatie alleen optreedt in situaties die sociale monitoring uitlokken, zoals situaties in 
het echte leven. Jongere adolescenten zijn mogelijk zo gevoelig voor gevoelens van 
eenzaamheid dat ze zelfs tijdens computertaken verhoogde aandacht voor sociale 
informatie hebben. Daarnaast lijken eenzame adolescenten een negatiever oordeel te 
vormen over hun sociale omgeving en hun eigen sociale vaardigheden dan niet eenzame 
adolescenten. Voor sommige eenzame adolescenten lijkt dit een reflectie te zijn van een 
daadwerkelijk negatieve situatie, terwijl andere eenzame adolescenten zichzelf en hun 
omgeving negatiever evalueren dan wat verwacht mag worden op basis van de evaluaties 
van hun klasgenoten. Dit betekent dat eenzaamheid voor sommige adolescenten het 
gevolg zou kunnen zijn van een overmatige focus op negatieve sociale informatie, terwijl 
eenzaamheid voor andere adolescenten het gevolg zou kunnen zijn van minder goede 
sociale vaardigheden. 
 Het is van cruciaal belang om zowel in toekomstig onderzoek als voor interventies 
onderscheid te maken tussen deze mechanismen. Hierdoor is het mogelijk om 
adolescenten gericht te helpen hun eenzaamheid te verminderen, op een manier die 
past bij het mechanisme dat ervoor zorgt dat hun eenzaamheid ontstaat en in stand 
gehouden wordt. 
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Hier is het dan, ongetwijfeld het meest gelezen onderdeel van mijn proefschrift: het 
dankwoord (al kan ik de rest van dit boekje ook warm aanbevelen!). Veel mensen hebben, 
direct of indirect, bijgedragen aan de totstandkoming van dit proefschrift, en die mensen 
wil ik heel graag bedanken.
Als eerste wil ik een warm woord van dank uitspreken voor alle mensen die hebben 
deelgenomen aan de onderzoeken die in dit proefschrift beschreven worden. Dit waren 
studenten van de Radboud universiteit, maar ook leerlingen van zeven middelbare scholen 
in Nederland. De organisatie van de afname was soms best lastig, en dat was niet gelukt 
zonder de inzet van de coördinatoren van de betreffende scholen. En natuurlijk zijn de 
data niet alleen door mijzelf afgenomen, maar met behulp van tientallen bachelor en 
master studenten. Hartelijk bedankt voor jullie inzet!
 
Daarnaast heb ik heel veel gehad aan de begeleiding van mijn promotoren en co-promotoren, 
Rutger, Ron, Luc en Maaike. Regelmatig ben ik stuiterend van enthousiasme jouw kamer 
uitgelopen, Rutger. Door jouw kritische blik, scherpe inzichten en snelle analyses kreeg 
jij het voor elkaar om in een half uur mijn ogen te openen voor knelpunten en voor 
nieuwe inzichten bij de opzet van onderzoeken en papers. Ron, jij bent een constante 
factor geweest in mijn ontwikkeling tot wetenschapper, al vanaf mijn stage tijdens de 
research master. Je hebt met mij gedeeld in mijn blijdschap op mooie momenten, en mijn 
teleurstelling op vervelende momenten. We zijn elkaar soms ook bijna letterlijk in de haren 
gevlogen, maar wat mij betreft is dat alleen een bewijs van onze betrokkenheid bij elkaar. 
Luc, door jouw zorgvuldige inzet staat er waarschijnlijk geen komma verkeerd in dit proefschrift 
(alleen misschien in dit, dankwoord). Je hebt me van harte verwelkomd tijdens mijn twee 
verblijven in Leuven, en hebt me kennis laten maken met Westvleteren en café M (misschien 
wel de beste ontdekking van mijn hele promotie-periode). Maaike, woorden schieten 
tekort om uit te leggen hoe veel ik aan jouw begeleiding heb gehad. Je stond altijd voor 
me klaar, soms zelfs meerdere keren per dag, of het nu om mijn onderzoek ging of om 
persoonlijke situaties. We hebben heel erg intensief samengewerkt, zeker tijdens de 
voorbereiding, verzameling en analyse van de Pubers in Beeld data. Ik vond het heerlijk 
om, lopend door het gebouw of langs het zwembad tijdens de werkweek, met jou te 
brainstormen. Ik mis die intensieve samenwerking nu enorm. Ik heb altijd het gevoel gehad 
dat je aan mijn kant stond, en dat was voor mij ongelofelijk belangrijk. Ik hoop dat we 
deze partnerschap in de toekomst kunnen voortzetten! 
Ik heb in de afgelopen jaren heel wat kamergenootjes versleten. Matteo, my first officemate, 
I looked up to you as a researcher (still do!), it was good to have an example to live up to. 
Besides that, we had lots of fun! Daan, je ranzige grappen waren het lichtpunt van de 
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week, en ik ben nog steeds blij met je sporadische beledigende mail of app.4 Dana, door 
jou was de gemiddelde opgeruimdheid van onze kamer toch nog op een acceptabel 
niveau. Ondanks onze verschillen (of misschien wel dankzij?) heb ik een fijne tijd met je 
gehad, en ik heb genoten van onze gesprekken! Elizabeth, I think you had as much fun as 
I did, since your stay kept prolonging your stay for “just one more month”. I have happy 
memories of you as a officemate (and not just for the M&M’s). Hanneke, mijn laatste 
kamergenoot, en het zonnetje in huis. Net als iedereen had ik tijdens de laatste maanden 
van mijn werk aan de RU, bij de afronding van mijn proefschrift, soms absoluut geen zin 
meer om verder te schrijven aan mijn discussie, maar door jouw opbeurende aanwezigheid 
was het meer dan dragelijk!
Ik wil graag de medewerkers van het RTOG bedanken, zonder wie ik nu nog steeds bezig 
zou zijn met het uitpluizen van analyses. Pierre, je keek vaak kreunend op als ik weer 
binnenkwam met een “makkelijke vraag” die uiteindelijk uren discussie op bleek te 
leveren. Bedankt voor jouw adviezen! Bill, I don’t even know if you officially are a member 
of the RTOG, but your advice has proven invaluable for almost all papers, thank you for 
your time and effort! En als laatste Giovanni. Zonder jou had ik waarschijnlijk geen van 
mijn experimenten op tijd kunnen runnen. Soms heb je tot diep in de nacht gewerkt om 
ervoor te zorgen dat de inquisit scripts op tijd af waren en goed liepen. Enorm bedankt 
voor al je hulp!
Een aantal collega’s hebben door de dagelijkse gezamenlijke koffie, lunch en cola breaks 
– gevuld met het nodige dagelijkse geklaag, levendige discussies en goede grappen – 
gemaakt dat ik me thuis voelde op het werk. Kris, ik heb waardering voor je nuchtere kijk 
op het leven, en ik heb genoten van je onverwachte scherpe grappen tijdens de 
lunchpauzes. Hanneke, ik mis je droge humor en je scherpe blik. Johanna, ik heb enorm 
genoten van je gezelligheid, niet alleen op het werk maar ook tijdens de etentjes 
daarbuiten! 
Bij die collega’s horen ook mijn paranimfen, Evelien en Eeske. Evelien, doordat we bijna 
gelijk op gingen deelden we dezelfde zorgen en blijdschap op dezelfde momenten, ik 
heb veel gehad aan mijn gesprekken met jou. Bovendien vond ik het super fijn om 
iemand te hebben met een vergelijkbare blik op de wereld, waardoor we ons ook in 
elkaar konden vinden als het om andere zaken ging! Eeske, we denken met elkaar mee als 
het gaat om onderzoek, maar ook om recepten, breien, naailes, het leven in het algemeen 
en wie de mol is… Ik ben blij dat ik in Groningen nog steeds van jouw gezelschap kan 
genieten (en ik hoop stiekem nog steeds dat je hier ook komt wonen).
4 Je moeder.
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Er zijn nog vele andere collega’s die ervoor hebben gezorgd dat ik een hele fijne tijd heb 
gehad aan de RU. Bijvoorbeeld mijn maatjes voor de pauzes met een kleine nicotine-
houdende versnapering (Lonneke, Katja, Roel, Roy en Anna) en de vele anderen die er met 
een kort gesprek voor konden zorgen dat mijn dagen aan de RU gevuld waren met 
gezelligheid (Junilla, Lisanne, Adam, Maartje en iedereen die ik hier nog vergeten ben…). 
Ik heb ook veel gehad aan de inspirerende gesprekken met de mensen van de Person 
Perception Labgroup (Ron, Lin, Daniël, André, Gijs, Carmel en Rik), die me vele nieuwe 
invalshoeken voor mijn onderzoek lieten zien. Natuurlijk wil ik ook de mensen van de Peer 
Labgroup bedanken (Yvonne, Toon, Tirza, Tessa, Gerbert, Bill, Loes, Henrike, Geert en Erik). 
Jullie hebben me geadopteerd en ik heb genoten van de meetings (en de reis naar Texas!). 
Ik ben ook een beetje geadopteerd door de mensen in Leuven (waaronder Patricia, Leen, 
Martine, Lies, Sofie, Maaike, Katrien, Annelies, Sanne, Sabine, Lore, Margot, Karine, Stijn en mijn 
fantastische kamergenoot Femke). Bedankt voor de vele gezellige lunches, feestjes, de 
schrijfweek, het kleur- advies (ik heb mijn blauwe jurkje weggedaan), en veel meer! In het 
bijzonder wil ik de dames en heer van de eenzaamheidskoffie bedanken ( Janne, Marlies, 
Annete en Luc). Ik heb veel aan jullie gehad, zowel inhoudelijk, door jullie kritische 
commentaren bij mijn stukken, als door jullie hulp bij het verdrijven van mijn persoonlijke 
eenzaamheid in Leuven, door de vele etentjes en drankjes (Marlies, neem je een burger 
van de Loving Hut voor me mee?). 
Pamela, thank you for all the advice you have given me during the past few years. I have 
enormous respect for you, especially your great knowledge on the subject of loneliness 
and your writing skills. Besides that, you are a great person, I always have lots of fun when 
we meet at conferences. I hope to work with you more in the future. I would also like to 
thank you for the warm welcome you, Rebecca and Munirah have given me on my trip to 
Preston, I still have fond memories of my stay with you!
Ook wil ik een warm woord van dank uitspreken voor mijn nieuwe collega’s in Groningen, 
die me met open armen ontvangen hebben en me het gevoel hebben gegeven dat ik 
thuis ben gekomen. Ik ben geweldig ontvangen door de vele gezellige collega’s die me 
op sleeptouw namen in de pauzes, bij de borrels en ander gezellige uitjes. Bedankt voor 
de kans om onderdeel te worden van dit fantastische team!
Ik wil ook graag de vrienden en familie bedanken die mij ondersteund hebben tijdens het 
schrijven van mijn proefschrift. In het bijzonder Bart en Sarah. Jullie stonden altijd voor me 
klaar, en hebben me meer dan eens (met ondersteuning van de nodige flessen wijn en 
stokbroodjes met hummus) de energie gegeven om verder te gaan. Alexander, je blijft 
betrokken, ook al ben je zelf niet altijd meer actief in de wetenschap. Door jouw kritische 
houding blijf ik scherp kijken naar wat voor wetenschapper ik wil zijn. Opa Gerard en Oma 
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Gerry, jullie hebben enorm met mij meegeleefd. Steevast was de eerste vraag als ik belde 
“En, is er nog nieuws over je papers?”. Niet voor niets waren jullie meestal de eersten die ik 
belde als er nieuws was. Ik hoop van harte dat jullie er bij kunnen zijn op de dag van mijn 
verdediging en het op feest, dat door jullie mogelijk is gemaakt. Oma Theo, ook u hebt de 
afgelopen jaren met mij meegeleefd in onze vele telefoongesprekken. Papa, mamma en 
Marieke, jullie liefde en ondersteuning waren onmisbaar. Bovendien hebben jullie mij al 
die jaren kunnen verdragen (“Trouwens, daar is ook een hartstikke leuk onderzoek over, 
wisten jullie dat...”), en hebben jullie mij geholpen de wetenschapper die waarschijnlijk 
altijd al in mij zat naar boven te laten komen. 
Als laatste Tijn. Er is niemand die mij zoveel ondersteund heeft als jij. Elke dag bij thuiskomst 
nemen wij de dag door, luister je naar me als ik vol enthousiasme vertel over een nieuw 
idee, een nieuwe theorie of een statistische techniek die jou niks interesseert, en sta je me 
bij met wijze raad. Je laat me zelfs tijdens autoritten, als ik bijna in slaap val, uitleg geven 
over statistiek zodat ik wakker kan blijven. Bij jou voel ik me thuis, altijd en overal. Ik hou 
van jou honderdduizendmiljardmiljoen. 
Dankwoord | 203

CV

CV | 207
CV
Gerine Lodder was born on August 12th 1985 in Goes, The 
Netherlands. After completing her secondary education (VWO) in 
2003, at the Buys Ballot College in Goes, she received her Bachelor’s 
degree in Pedagogical Science at the Radboud University in 
Nijmegen in 2006. After that, she spend a few months working as 
a volunteer as a project for children in the slums of Natal, Brazil. 
In 2008, she completed her Master’s degree in Pedagogical Science 
at the Radboud University in Nijmegen, which included a clinical 
internship with diagnostics training at Praktijkschool De Brug in 
Zaltbommel, and a thesis on selection and influence processes 
involved in depression in romantic couples in adolescence, under 
the supervision of Thao Ha and Geertjan Overbeek. Gerine 
proceeded her education with a Research Master’s degree in 
Behavioural Science, which she completed in 2010. During her 
internship, she spent a few months working with Mitch Prinstein at 
the university of North Carolina. She wrote her thesis on selection 
and influence processes involved in peer victimization during 
adolescence, under supervision of Ron Scholte and Toon Cillessen. 
Soon after that, she continued working at the Radboud University 
Nijmegen as a PhD candidate. Her project on social perception 
processes of lonely adolescents was supervised by Rutger Engels, 
Luc Goossens, Ron Scholte and Maaike Verhagen. During her PhD 
project, Gerine stayed at the University of Leuven for a total of four 
months to work more closely with Luc Goossens. She also stayed 
with Pamela Qualter at the University of Central Lancashire. The 
work that resulted from these collaborations was presented at 
several national and international conferences and in international 
peer reviewed journals, and has received several awards for her 
work. During her PhD project, Gerine also was a member of several 
councils, amongst which the Works council of the Radboud University 
Nijmegen and a advice council for the labor union CNV. In addition, 
Gerine was involved in teaching for several courses, which resulted 
in a basic qualification for teaching in higher education (BKO). 
 Currently, Gerine works as a Postdoctoral researcher at the 
University of Groningen, with René Veenstra. Her work focusses on 
group processes involved in bullying. 

Publication List

Publication List | 211
Publication List
Lodder, G.M.A., Goossens, L., Scholte, R.H.J., Engels, R.M.C.E. & Verhagen, M. (2016). 
Loneliness and social skills: discrepancies between self-, meta- and peer evaluations. 
Journal of Youth and Adolescence. Advance online publication. doi: 10.1007/s10964-
016-0461-y
Lodder, G.M.A., Scholte, R.H.J., Goossens, L., Engels, R.C.M.E., Verhagen, M. (2016). Loneliness 
and the social monitoring system: Emotion recognition and eye gaze in a real-life 
conversation. British Journal of Psychology, 107, 135-153. doi:10.1111/bjop.12131 
Lodder, G. M. A., Scholte, R. H. J., Cillessen, A. H.,  & Giletta, M. (2016). Bully victimization: 
Selection and influence within adolescent friendship networks and cliques. Journal of 
Youth and Adolescence, 45, 132-144. doi:10.1007/s10964-015-0343-8 
Qualter, P., Vanhalst, J., Harris, R., Van Roekel, E., Lodder, G., Bangee, M., Maes, M., & 
Verhagen, M. (2015). Loneliness across the lifespan. Perspectives on Psychological 
Science, 10, 250-264. doi:10.1177/1745691615568999
Lodder, G. M. A., Scholte, R. H. J., Goossens, L., & Verhagen, M. (2015). Loneliness in early 
adolescence: Friendship quantity, friendship quality, and dyadic processes. Journal of 
Clinical Child & Adolescent Psychology. Advance online publication. doi:10.1080/15374416. 
2015.1070352
Hirata, E., Lodder, G. M. A., Küchen, U., Lippke, S., Hermans, R.C.J. (2015). The possible 
antecedents and consequences of matching of food intake: Examining the role of 
trait self-esteem and interpersonal closeness. Frontiers in psychology, 6, 1920. doi:10.3389/ 
fpsyg.2015.01920
Lodder, G.M.A., Scholte, R.H.J., Clemens, I.A.H., Engels, R.C.M.E., Goossens, L., Verhagen, 
M. (2015). Loneliness and overt visual attention to social cues in females: An 
eye-tracking study. PlosOne, 10,  e0125141. doi:10.1371/journal.pone.0125141 
Van Workum, N., Scholte, R. H. J., Cillessen, A. H. N., Lodder, G. M. A., & Giletta, M. (2013). 
 Selection, deselection, and socialization processes of happiness in adolescent friendship 
networks. Journal of Research on Adolescence, 23, 563 – 573. doi:10.1111/jora.12035 
Manuscripts submitted for publication
Lodder, G.M.A.*, Verhagen, M.*, Engels, R.M.C.E., Goossens, L., & Scholte, R.H.J. (2015). 
Loneliness and social perception in adolescence: Cross-sectional and longitudinal 
relations. Manuscript submitted for publication. 
Spitshoven, A., Lodder, G.M.A., Goossens, L., Bijttebier, P., & Scholte, R. (2016). Latent 
profiles of loneliness, depression and social anxiety in relation to wellbeing, friendship 
quality and friendship quantity.  Manuscript submitted for publication.
Hirata, E., Polman, M., Ijsseldijk, S., Lodder, G.M.A., Burk, W.J., & Larsen, J. (2016). Food intake 
alone after confrontation with a non-eating confederate. Manuscript submitted publication.
* Shared first authorship

